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Calendex™: Calendar-Based Dietary & Non-Dietary
Aggregate and Cumulative Exposur e Softwar e System

The passage of the Food Quality Protection Act (FQPA) in 1996 has challenged the pest control
industry and the scientific discipline of risk assessment. New tools are needed to conduct the
analyses that are now required by FQPA, including aggregate and cumulative exposure
assessments. These analyses, if conducted using default assumptions or simplistic
methodologies, will generate “worst case” estimates that are extreme. The simplified approach
does not permit any discrimination between risks that are likely to reflect risks that really exist
and those that are truly hypothetical. Novigen Sciences' Calendex™ Model, using an innovative
approach known as the calendar model, gives scientists the ability to evaluate aggregated
exposure that is as redlistic as the underlying data will permit. Calendex™ can compute
exposure estimates that take into account the probability of treatment, probability of contact,
timing of exposure, chemical degradation, and magnitude of the exposure. Calendex™ estimates
exposures on each calendar day for the population(s) of concern and permits the exposure analyst
to combine the daily exposures to estimate exposures over time periods that are most appropriate
to the available toxicity information.

The purpose of this paper isto facilitate the peer review of this software by the EPA Scientific
Advisory Panel (SAP) by providing comprehensive documentation of the algorithms Calendex ™
used to estimate non-dietary aggregate and cumulative exposures. Since its development, various
scientists have used the software for conducting numerous residential assessments. Since the
algorithms must be evaluated in the context of their intended applications, the paper begins with
abrief discussion of those applications. The algorithms themselves are presented in subsequent
sections. The corresponding computer codes for the computational algorithms are provided in
Appendix A. Additionally, this paper also includes a discussion of the data that can be used by

Calendex™ has undergone extensive QA/QC testing in order to permit its use for analyses
performed according to Good Laboratory Practice (GLP) regulations. The results of some of
those QA/QC tests are summarized for the SAP in this document. The fidelity of the process
used to incorporate the datainto Calendex™ has been verified through testing that is also
described in this report.

Calendex " is currently licensed to government agencies (US EPA, Health Canada Pesticide
Management and Regulatory Authority and the California Department of Pesticide Regulation)
and to private clients. Licensees actively participate in improving the capabilities of Calendex™
by providing Novigen examples of analyses and options. The software is routinely tested and
frequently upgraded through the addition of more advanced cal cul ation capabilities and new
databases, as they become available. Each new version of the software undergoes thorough in-
house testing and subsequent “beta’ testing by users prior to its for use in analyses conducted in
accordance with GLP regulations.

Figure 1 provides a schematic overview of the Calendex™ aggregate and cumulative assessment
process. Note that while Novigen's Dietary Exposure and Evaluation Model (DEEM ) program
isintegrated into Calendex " to provide dietary analysis capabilities, the DEEM ™ dietary analysis
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algorithms themselves are not discussed in detail in this documentation as they have been
previously reviewed by the SAP (February 2000).

10 OBJECTIVESOF CALENDEX™

FQPA® prompted the initial development of Calendex " but it has proven useful for a broad range
of other exposure assessment scenarios. Calendex” has been developed to provide aflexible,
but powerful, tool to use in estimating consumer and occupational > exposure to chemicals. This
document focuses on the use of Calendex™ for the estimation of exposure to pesticides —
particularly the aggregate and cumulative assessments mandated by FQPA. FQPA specifically
reguires estimation of aggregate exposure due to residues in the diet and drinking water as well
as those encountered due to residential uses of pesticides. Cumulative exposure assessments,
also required by FQPA, are estimations of combined exposure chemicals that are determined to
cause toxicity by acommon mechanism. The Calendex " software provides a vehicle for
managing the various scenarios and data sources in complex analyses of aggregate and
cumulative exposure and providing full documentation that is suitable for regulatory situations.
Detailed objectives and uses of Calendex™ currently include the following:

= Calendex™ provides estimates of exposure that are statistically representative of the US
population as well as awide range of user-specified subpopulations.

= Calendex” permits the estimation of exposure to single or multiple compounds for awide
variety of time periods (daily/acute, short-term, intermediate-term, and chronic (up to one
year) time periods). Exposure to chemicals can result from residues in food, residuesin or
around the residence, and/or residues from occupational uses of the chemical. The route of
exposure can result from oral, dermal, or inhalation, or a combination of these routes. Oral
exposures may occur viaresidues in the diet or other pathways such as toddler hand-to-
mouth activity.

= Caendex” isdesigned to allow the user to aggregate exposures as appropriate for the
scenarios under consideration. Aggregation may entail one chemical, with only one use or
source, but with multiple routes of exposure. For example, a compound might be used
exclusively on lawns applied by the homeowner. In this case, the person applying the
compound may be exposed by dermal and inhalation routes via applying the compound and
using the lawn after the treatment. Aggregation might also imply one chemical, with multiple
uses or sources and with multiple exposure routes. For example, if achemical isused on
crops and also as atermiticide, possible routes of exposure are oral (from residues on food),
dermal (from contact with treated surfaces in the home), and inhalation (from residues in the
air around the home).

! The Food Quality Protection Act (FQPA) of 1996 requires sophisticated assessments of aggregate and cumulative
exposure to pesticides.

2 Although occupational assessments are not required under FQPA, it isimportant to realize that Calendex™ can be
used to assess occupational daily exposures. Since the purpose of this document isto discuss assessments required
by FQPA, occupational assessments will be not discussed in any detail in this document.
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» The Calendex™ model can also be used for cumulative exposure assessments as required
under FQPA. Cumulative exposures include situations that encompass exposure to more than
one chemical, with multiple uses or sources, and multiple exposure routes. Cumulative
assessments are conducted for chemicals that have a similar mode of action toxicologically.
Cumulative assessment requires that the relative toxicity of the various chemicalsincluded in
the analysis be quantitatively specified. Calendex™ is not designed to determine the
appropriate toxicological comparisons to be made between chemicals, but only to conduct
the exposure assessment once the chemicals to be included have been identified and the
relative potencies of each chemical determined.

= Caendex” isdesigned to permit the inclusion of the temporal aspects of exposure in each
assessment. Specifically, Calendex’ permits the user to model the changes in exposure due
to changes in the chemical concentrations in the environment over time after use of the
chemical (e.g., chemica degradation). This capability is particularly important in conducting
aggregate and cumulative exposure assessments.

= Calendex” isdesigned to permit the inclusion of the spatial aspects of exposure in each
assessment. For example, the types of pests encountered in ahome in Florida may be very
different than those found in ahome in northern Maine. These differences are not simply
based on types of pests but also on when these pests are of concern. Thus, an exposure
model must be able to assess exposures that are specific to both time and location. Thistype
of specificity can be accounted for in Calendex ™.

» Calendex” isdesigned to permit the user to conduct simple exposure estimates based on
point estimates or probabilistic estimates based on distributions and Monte Carlo analysis
techniques.

20 BACKGROUND

2.1  Non-dietary Exposure Assessment

The goal of non-dietary exposure assessments is to characterize the exposure of the population of
concern (e.g., adults, toddlers, etc.) and to identify the variability associated with that exposure.
Typicaly, the primary objectives are to estimate the level of exposure viaingestion, inhalation,
or dermal absorption of the substance and to identify the sources of both variability and
uncertainty in the estimate. In addition, the exposure assessment can aso be useful in
identifying the potential importance of a specific route relative to other pathways of exposure.

The general exposure model is of the form:

Contact x Residue = Exposure
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To assess the total aggregate or cumulative exposure, three types of data for each product or use
are required:

(1) use pattern information of products of interest, frequency of application and amount
of product applied;

(2) environmental concentration data on days before, during and after treatment (residue
factors); and

(3) exposure factors such as body weight, breathing rate, and activity patterns (contact
factors).

The selection of the most appropriate methodology for estimating non-dietary exposure will
depend upon:

(1) theintended application or purpose for the exposure assessment;
(2) thebiological properties of the substance;

(3) thephysical and chemical properties of the substance; and

(4) theroute of exposure.

Some of the important considerations for each of the four areas are discussed below:

Intended Application or Purpose for the Exposure A ssessment

The purpose of the assessment will play acritica rolein determining the most desirable
methodology. Different methods will be desirableif the assessment is designed to be
conservative (asis often the case for regulatory decision making applications) than wheniitis
designed to be asredlistic as possible. Some approaches, such as those that assume the exposure
to multiple products containing the same active ingredient will occur simultaneously are
designed as “screening” methods. These types of assessments can dramatically overestimate
exposure. Although it can be very useful for preliminary assessments, for establishing priorities,
or for designing residue studies, is may not be as reliable as an estimate that appropriately
incorporates temporal and spatial/regional aspects of the exposure scenarios.

Screening methods, such as EPA’s Standard Operating Procedures (SOPs) for Residential
Exposure Assessments (US EPA, 1997a, 1999a), sacrifice accuracy of estimate for speed,
simplicity, and known over-estimation of exposure in the majority of cases. In the case of the
evaluation of toxic effects, exposure estimates following SOP procedures that are less than an
acceptable exposure level strongly suggest that real-world exposures will be acceptable. Thus, in
these cases, there would be no need to expend resources to collect better data or to apply more
sophisticated techniques in search of greater accuracy.

Biological Properties

The duration of dosing that is required to elicit a specified biological effect should define the key
exposure assessment parameters. That is, the biological effectsthat are the result of asingle or at
most few doses should be compared to an exposure on asingle day. Correspondingly, toxic
effects that arise as aresult of long term exposure should be compared to an average exposure
resulting from long-term, repeat exposures.
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Other considerations include whether any breakdown products are of toxicological significance
and the metabolic pathways in plant and animal systems. Potential biological effects must be
carefully considered in planning an exposure assessment. Factors of interest include dose-
response relationships, the length of exposure required to produce an adverse effect, potentially
sensitive populations, and variability and uncertainty factors.

Physical and Chemical Properties of the Substance

Often when estimating non-dietary exposure of a substance, it is necessary to define or
characterize the substance in terms of attributes such as structure, volatility, and solubility.
Issues that are related to the substance’ s properties once they are in the environment include
degradation time, dislodgeability, lipophilicity, or volatility.

Route of Exposure

The exposure route or pathway will play a critical role in choosing the most appropriate exposure
algorithms used in the assessment. The appropriate al gorithms need to reflect the manner in
which the chemical is contacted. For example, if exposure to residues from an indoor fogger is
evaluated, then the exposure algorithms must account for residuesin the air (for the inhalation
route) and residues deposited on the carpet (for incidental ingestion via hand to mouth and
dermal routes).

2.2  Exposure Assessment Models

There are two general exposure assessment methods available in Calendex " : point estimate and
probabilistic (Monte Carlo). With appropriate adjustments these models can also be used for
estimating cumul ative exposures.

2.2.1 Point Estimate

A point estimate of exposure to a specific chemical by a particular population is a broad estimate
generated using one number to represent the residue (i.e., concentration of the chemical) and one
number to represent the contact to the chemical by that population. In estimating exposure using
point estimates, the arithmetic mean is most commonly used; however, if the distribution of
parameter of interest is known to be skewed, use of the median (or 50" percentile) concentration
can sometimes be more appropriate (Mosteller and Tukey, 1977). Typically, the most basic
models combine data on average contact and average concentration levels of the substance to
estimate average exposure.

Calendex " provides the user with the capability to use point estimates whenever the residue
distribution data or contact distribution data are not available.

2.2.2 Probabilistic or Monte Carlo Assessment

Probabilistic or Monte Carlo assessmentsin Calendex™ utilize both residue distributions and the
distribution of contact levels. Contact levels vary among individuals. For example the dermal
contact level for an adult would be larger than the dermal contact level for achild while a child
may have more active contact with the treated surface. Similarly, residue levels present in the
residential environment also vary. The variations in the contact and chemical concentrations
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produce potential variations in the resulting exposure distributions. Convolution methods can be
used to combine the contact and residue distributions.

Calendex ™ provides the user with the capability to conduct Monte Carlo analysis whenever the
residue distribution data and contact distribution data are available for such analyses. Users can
also conduct a combination analysis, using point estimates for some parameters and distributions
for those where the data permit.

2.3 Considerations for Cumulative Assessments

The method used to estimate non-dietary exposure to multiple chemicals needs to adjust the
detected residue levels of each of the chemicals considered, by “relative toxicity factors’ that
reflect the toxicity levels of these chemicalsrelative to a“ standard” chemical. A total adjusted
residue then may be derived for each sample by summing the adjusted residue values
corresponding to that sample. An exposure assessment is then conducted using these total
adjusted residues. This approach is based on the concepts proposed by the National Academy of
Sciences (NAS) for the assessment of joint exposure to organophosphate pesticides, and is
similar to that followed by the EPA in the case of dioxin-like compounds. Calendex™ does not
specify the procedure for establishing the relative potency, but once the user has determined the
relative potency, Calendex” will adjust the residues accordingly.

30 OVERVIEW OF CALENDEX™ AND THE CALENDAR MODEL APPROACH

The Calendex’ model estimates human exposure to chemical residues in foods and from non-
food (non-dietary) treatments, such as pest control and turf treatments, on acute, short-term,
intermediate-term, and chronic bases as appropriate to the toxicity of the compound and the type
of exposure. Exposures can be calculated for alarge, representative sample of the U.S.
population and for awide range of user-specified subpopulations (e.g., toddlers, the elderly,

adol escents, females of childbearing age).

The Calendex " model, as currently developed, contains demographic and food consumption data
for two sample frames that are representative of the entire US population. The U.S. Department
of Agriculture created the sample frames as a part of the two most recent nationa food
consumption surveys. Each sample frame contains more than 10,000 individuals that were
surveyed in USDA’s Continuing Survey of Food Intakes by Individuals (CSFI1)® (USDA 1992-
96) . Each individual provided demographic information as well as detailed food consumption
datafor two or three days. The USDA developed a “statistical weight” for each individual that
can be applied to devel op estimates of exposure for the US population. The demographic
variables for each individual can be used in part to support the selection of parameters for non-
dietary exposure calculations in FQPA aggregate and cumulative exposure assessments as well
as to estimate exposure due to residues in the food supply.

% Calendex  can use CSFII surveys. The 1989-91 survey has three days of food consumption data and demographic
datafor 10,383 participants. The 1994-96 survey has two days of food consumption data and demographic data for
15,303 participants.
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Exposure can be computed and aggregated for the following scenarios:

» product-specific across routes (e.g., turf dermal + turf oral)
» route-specific across products (e.g., turf dermal + pet dermal)
= multiple products and multiple routes (e.g., turf dermal + turf oral + pet dermal + pet oral)

In each situation routes can be “linked” if exposures are dependent. Linking does not aggregate
scenarios together; rather it assumes that the exposures occur simultaneously. For example, the
pet oral and pet dermal scenarios should be linked to ensure that these exposures occur on the
same day.

The post-application exposures associated with chemical residues in food and non-food chemical
treatments can be modeled deterministicaly (i.e., as point estimates) or probabilisticaly (i.e.,
derived from mathematical distributions representative of measured data or drawn at random
from afile of relevant data points) in the Calendex™ model. In addition, for each non-
agricultural treatment type, occupant applicator exposures can be modeled in a Calendex ™
analysis using both deterministic and probabilistic techniques. Calendex™" can estimate realistic
applicator and post-application exposures by incorporating information about the likelihood that
each treatment and contact occur. Probabilistic methods are aso used to determine whether a
given pesticide is applied in a specific household, the application dates of pesticide treatmentsin
the home, the amount of residue uptake per unit of contact, the level of contact by each
individual that resultsin the uptake of physical chemical residues, and other relevant parameters.
Chemical exposure by each individual from the demographic survey datais estimated repeatedly
using Monte Carlo analysis that specifies a new set of daily food consumption data, treatment
schedules, contact schedules, and residue concentrations with each iteration. These exposure
estimates are used to compute means, standard deviations, and probability distributions for the
population being model ed.

Calendex™ currently uses the calendar day as the basic unit of time for calculating human
exposure to one or more chemicals. All reporting periods longer than a day are built up from
sequential daily exposuresto an individual, summed, and averaged over the number of days
included in the reporting period to provide an average daily exposure for that individual over the
time duration specified in the analysis.

3.1 The Calendar Model
The Calendar model:

» Usesthe probability that individual exposures occurs around specific dates

= Calculates exposure for individual chemical uses and exposure routes

=  Combines the exposure-probability distributions for individual uses using Monte Carlo
sampling techniques

The calendar model must account for the variation in application; not al products are applied on
the same day or used with the same frequency. Information about the frequency of use or
application is very important in accounting for this type of information in the model. This
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information may be obtained from market use data or product labels that specify frequency of
application, or reasonable seasonal assumptions may be made based on professional experience.
It isimportant to recognize that residues from various treatments might overlap. For example, a
professional applicator could treat a home for cockroaches on March 1%. June 1%, the
homeowner could spray the lawn with the same active ingredient. The family dog could be
treated for fleas on August 1% using the same active ingredient. The question might then arise,
what is the exposure to a child on September 72 A realistic model will not assume the worst
case for each of these scenarios and simply add the residues together. Instead, a good model will
account for such overlap based on the probability of occurrence of such overlap and chemical
degradation. Figure 2 presents a graphical representation of how arealistic model determines the
available residue per unit of contact on September 7™ (day 250 of the year) from the three
treatments previously described.

Calendex ™ estimates the available residue value on the day of exposure by first computing the
number of elapsed days between the application day and the day of exposure for each use of each
chemical. Calendex™ then adjusts the level of chemical residue by using a degradation function
specified in the analysis set up parameters.

Calendex™ cal culates exposure by multiplying the resulting residue level (as just described) by
the appropriate contact factors specified by the user. Figure 3 presents a graphical representation
of Calendex " estimated exposures to a chemical used in three products at various times over a
one-year period. For each day for which exposure is calcul ated, the model combines exposure
(contact) distributions with the probability that an exposure to a given compound could occur as
aresult of aprevious or concurrent application of a product containing that chemical. The model
also takes into account the probability that exposures to more than one product may occur on a
single day which provides a more realistic exposure assessment than would occur if exposures
resulting from single uses are summed. Monte Carlo techniques are used to estimate the
distribution of potential exposures, and to combine these distributions with information about
product use. These conditional distributions are combined with the usage probabilities
associated with each product to generate exposure distributions for specific calendar days
specified by the user and are repeated many thousands of times in the analysis.

40 CALENDEX™ LIBRARIES

Calendex " utilizes libraries to organize the various types of data used to estimate exposure and
risk. The current libraries are within Calendex ~ are:

equation library,

CSFII library,

public data library,
proprietary datalibrary, and
drinking water library.

Each of these libraries contains several books of data. Figure 4 illustrates the conceptual layout
of thelibraries. With the exception of the CSFII Library, all of these libraries can be built,
edited, and maintained using the Calendex” Library Manager. All of the data organized with the
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Library Manager is completely defined by the user. Each of the Calendex " libraries is discussed
in more detail below.

41  Equation Library

It isimportant to keep in mind that Calendex™ is not programmed to utilize a fixed equation to
estimate exposure. Recall that Calendex " uses ageneral agorithm of contact x residue =
exposure. The user must define al of the parameters that constitute the contact and residue
functions. Although the user must determine which equations and parameters are the most
appropriate to use, the basic equations and parameters are easily accessible and modifiable
within the equation library.

The equation library consists of two books. Thefirst book isthe EPA’s SOP for conducting
residential exposure assessments (US EPA 1997a, 1999a). This providesthe basisfor al of the
equations used to assess potential exposure to pesticides in various scenarios. The SOP
equations were previously presented to and reviewed by the SAP (September 1999) and
therefore they will not be discussed in great detail.

Eventually more data will become available that will necessitate a modification in the SOP
equations. For example, due to the lack of data, the SOP equation for post-application dermal
exposure to pet products essentially assumes that 2% of the amount of active ingredient applied
isavailable for exposure (20% applied is dislodgeable and 10% of the dislodgeableis
transferred). EPA has been exploring an alternate methodology for assessing dermal exposure
by utilizing a“hugging the pet” scenario. Once afinal equation for this scenario is approved, the
current SOP equation in the library can be easily modified.

The second book in the equation library is comprised of user-defined equations. Not al of the
SOP equations are appropriate for some products or use scenarios. Thus, the user must create
equations that will appropriately represent these unigque scenarios. These equations are designed
and stored in the user-defined equation book where they may be based on SOP equations or may
be completely original.

42  CSFIl Library

Calendex™ currently uses data from the 1989-91 and 1994-96 USDA Continuing Surveys of
Food Intakes by Individuals (CSFII) (USDA, 1992-96). In addition, USDA has conducted the
Supplemental Children’s Survey to the 1994-96 (CSFI1 1998). The CSFII 1998 was conducted
in response to the Food Quality Protection Act of 1996, to provide data from alarger sample of
children for use by the Environmental Protection Agency in estimating exposure to pesticide
residuesin the diets of children. The CSFIl 1998 was designed to be combined with the CSFI|
1994-96; and will beincluded in Calendex " upon their release by USDA.

Each of the CSFII surveys uses a stratified area probability sample of individuals residing in the
conterminous US. The primary goal of the sample design for the CSFII surveysisto obtain a
nationally representative sample of non-institutionalized persons residing in households in the
United States for each of 40 analytic domains defined by sex, age, and income level (an “all-
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income” group and a“low-income” group). The USDA provided statistical weights that adjusted
for the different probabilities of selection and non-response rates and permitted the data from the
most recent years of the surveysto be combined. Fourteen demographic characteristics and
month of the interview were used to derive the weights for the individuals in the survey so that
the distribution of the weighted sample becomes similar to that of the U.S. population with
respect to the demographic characteristics. Weights were derived separately for males age 20
years and older, females age 20 years and older and persons less than 20 years of age. Thus, the
CSFII provides a sample frame representing the U.S. population.

The data from the CSFII surveys are stored in two books within the CSFII library. The first
book consists of the food consumption data that are used in DEEM ™ to calculate dietary
exposure and are subsequently linked to Calendex™. The dietary intake information collected by
the CSFII 1989-91 refers to three consecutive days, and that collected by the 1994-96 refersto
two non-consecutive days. USDA derived statistical weights for the all individuals with records
on the first day of the survey, and for those individuals with three days of recordsin the 1989-91
CSFI1, and for those individuals with two days of records in the 1994-96 CSFIl. DEEM " uses
al individualsin the 1989-91 CSFII with three days of records, and all individualsin the 1994-
96 CSFII with two-days of records.

The other book in the CSFI1 library stores the demographic data obtained from the CSFI|
surveys. This dataincludes the respondents’ ages, body weights, and heights. In addition,
inhalation rates and body surface areas are calculated based on the body weight and height using
the equations provided in EPA’ s Exposure Factors Handbook (US EPA, 1997).

Note that the user cannot modify the CSFII “library.” That is, the number of individualsin each
survey, the demographic variables, and food consumption records for each individual are
essentially locked into supporting data files which cannot be edited without specific
programming tools and file specifications which are not provided to users with Calendex ™. This
ensures that there will always be underlying data consistency with regard to the most basic
“drivers’ of aCalendex™ analysis, and prevents the user from dropping individuals from an
analysis whose intake may exceed what might normally be considered a practical maximum.

4.3  Public DataLibrary

The Public Data Library stores datathat are publicly available. These public sources include but
are not limited to EPA documents, journal articles, public software outputs, and public databases.
The data are categorized within severa different books including contact factors, residue factors,
chemical/product specific factors, exposure studies, and toxicity data. Since al of these data are
completely defined by the user, they are entered, edited, and maintained using the Calendex™
Library Manager.
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4.3.1 Contact Factor Books
Calendex ™ uses ageneral agorithm of: contact x residue = exposure. For example, the general
equation for estimating potential exposure for toddlers from incidental ingestion of pesticide
residues from pets due to hand-to-mouth behavior is described in equation 1.

Equation 1) PDR =Cx DR

where:
PDR = potential dose rate (mg/day)
C = contact (cm?/day)
DR = dislodgeable residue from pet (mg/cm? pet)

Typicaly, the contact function is composed of avariety of parameters and are created by
combining related functions, either as fixed (deterministic) values, in the form of distribution
functions, or a combination of both. Where a contact distribution is created from other
distributions, Monte Carlo sampling is used to choose a value from each distribution
independently from one another, and then these values are combined (e.g., multiplied or added
together, depending on the nature of the built-up composite function as specified by the user).
For example, the contact function, as described in equation 2, is based upon the SOP equation
and parameters used to estimate potential exposure for toddlers from incidental ingestion of
pesticide residues on pets due to hand-to-mouth behavior.

Equation 2) C=SA x FQ X ET x SE

where:
C = contact (cm?/day)
SA = surface area of the fingers (cm?/event)
FQ = frequency of hand-to-mouth activity (eventg/hr)
ET = exposure time (hr/day)
SE = saliva extraction (%)

The contact factors within the Public Data Library stores similar data (parameters) as described
in equation 2. Contact factors are not usually chemical specific, but instead are related to
specific types of contact activities, for example, turf contact, pet contact, indoor air breathing,
etc. All exposure routes for a given contact type can beincluded in asingle library. Once these
libraries are set up they can be used repeatedly for many different analyses. The contact data can
come from avariety of public sources including the following, but not limited to:

EPA’s SOPs,

EPA’ s Exposure Factors Handbook (US EPA, 1997b),

National Human Activity Patterns Survey (NHAPS),

California Activity Surveys,

Pesticide Handler’ s Exposure Database (PHED) (Versar, 1995),

journal articles, or

outputs from various software systems (i.e., REX, THERdBase, AMEM, MCCEM, SCIES,
etc.).
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4.3.2 Residue FactorsBooks

Similar to contact functions, the residue function can also be created by combining related
functions, either asfixed (deterministic) values, in the form of distribution functions, or both.
Where a distribution is created from other distributions, Monte Carlo sampling is used to choose
avalue from each distribution independently from one ancther, and then these values are
combined (e.g., multiplied or added together, depending on the nature of the built-up composite
function as specified by the user). For example, continuing with the pet example from above, the
residue function, as described in equation 3, is based upon the SOP equation and parameters used
to estimate potential exposure for toddlers from incidental ingestion of pesticide residues on pets
due to hand-to-mouth behavior.

Equation 3) DR = (AR X F) + SAp«

where:
DR = dislodgeable residue from pet (mg/cm? pet)
AR = application rate (mg ai)
F = fraction of a available on pet (%)
SApe = surface area of pet (cm?)

The residue factors within the Public Data Library stores similar data (parameters) as described
in equation 3. The residue factors are chemical or product specific and need to be modified for
each new assessment. These data can come from avariety of public sources including but not
limited to the following:

* product labels,
= journal articles (i.e., dislodgeable residue data), or
» pesticide source books and databases (i.e., half lives and degradation data).

4.3.3 Exposure Studies Books

In some cases, the exposure to a specific pesticide is already known and therefore the datain the
contact factors and residue factors books are not needed. In these cases thistype of datais
compiled in the exposure studies book. Typically, the data found in this book are from
biomonitoring studies published in publicly available journals. These data are not limited to
point estimates but can also be empirical or parametric distributions as well.

4.3.4 Chemical/Product Specific Factors Books

Calendex™ utilizes a variety of data stored in the chemical/product specific factors books. These
datainclude but are not limited to:

percent of households treated (e.g., 75% of the householdsin US use flea and tick products)
regions of treatment (e.g., treatment in Florida occurs all year round)

type of applicator (e.g., the product is only sold to homeowners who can treat their own pets)
dates of application (e.g., the application occurs on the first of the month)
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= freguency of application (e.g., the application occurs once a month)
4.35 Toxicity Data Books

Exposure estimates derived by Calendex™ can be compared to compound specific toxicity
measures to derive risk estimates. The toxicity measure used by Calendex depends on the type
of assessment being conducted. The toxicity data are stored in two types of books. The first
book consists of toxicity values such as dermal, oral, and inhalation No Observed Effect Levels
(NOELSs) or Reference Doses (RfDs). The other book consists of cumulative adjustment factors
used to calculate risk from exposure to several chemicals with the same mechanism of toxicity.
The publicly available sources of these data are EPA reviews, EPA’s IRIS database, journal
articles, or pesticide source books.

Estimates of chronic exposures are usually compared to the chronic RfD or chronic NOEL.
Calendex™ allows the user to specify which of these measures to use, and to specify their values.
If the RfD is chosen as a measure of toxicity, risk estimates are expressed as a percent of the
RfD, while selecting the NOEL will produce Margins of Exposure (MOE).

Estimates of acute exposures are usually compared to the acute NOEL. Acute risk estimates are
expressed as MOEs. Estimates of short-term and intermedi ate-term exposures are usually
compared to the short-term and intermediate-term NOELS, respectively. Risk estimates are
expressed as MOEs.

44  Proprietary DataLibrary

The Proprietary Data Library consists of the same types of books as the Public Data Library
except that the sources of the data are not publicly available. The major sources of data stored in
thislibrary are registrant- or task force-conducted studies and surveys. Since all of these data are
completely defined by the user, they are entered, edited, and maintained using the Calendex™
Library Manager.

45  Drinking Water Data Library

The Drinking Water Data Library contains the same types of books as the Public and Proprietary
Data Libraries. However, it should be noted that the general equation for ng drinking
water exposureis sightly different in that consumption (rather than contact) multiplied by the
residue equals exposure (i.e., consumption x residue = exposure). The water consumption factor
can be derived from the CSFII data or datain EPA’s Exposure Factors Handbook. Whereas, the
residues may come from USGS' s National Water Quality Assessment program (NAWQA)
database or registrant conducted studies.

The product specific factors book contains very useful datafor estimating drinking water
exposure. This datarelates to regions of pesticide treatment, dates of treatment, and frequency of
treatment. These parameters are extremely important in order to capture the temporal and
spatial differencesin drinking water exposures. Thus, Calendex™ can be used to conduct
regional drinking water exposure assessments.
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50 CALENDEX™ CALCULATION METHODOLOGIES

The computational algorithms and codes used by Calendex™ are presented in Appendix A. We
describe below a representative set of these methodol ogies and al gorithms.

5.1  Calendex Exposure Methodology Sequence

It isimportant to understand the difference between the terms “treatment” and “ application.”

A “treatment” is the use of a specific chemical to treat a specific problem in the home (e.g., turf
treatment). An “application” isthe act of applying a specific treatment in the home, which can
occur one or more times throughout the year at periodic or non-periodic intervals. Thus an
individual can contact atreated areathat has accumulated residues from more than one
application of a given treatment type.

Figures 5A and 5B present flowcharts of the steps used in Calendex™ to cal cul ate exposure. Note
that Figure 5B represents the internal workings of the “compute exposure” box in Figure 5A.

Prior to the anaysis:

(1) Define Product and Route Specific Parameters for Each Treatment
Each exposure route (dermal, oral, or inhalation) of concern for each treatment type (e.g., pet
treatment, turf treatment, crack and crevice treatment) is set up by the user in a dedicated
“aggregate exposure (AGX) file.” Each AGX file contains one or more application scenarios
(e.g., frequency of application, periods of application, occupant application and/or
professional application options) for the relevant trestment along with probability values for
each element of each scenario. Each AGX file aso contains residue and contact data
(probabilistic and/or deterministic) for the relevant treatment-type and contact path (e.g., pet
contact, turf contact, indoor air breathing rates, etc.). The contact data are differentiated by
age group (infants, children 1-3, 4-6, 6-12, etc.). AGX filesthat represent different exposure
routes for the same treatment-type should have the same set of application scenarios, but will
likely have different residue and contact data. Note that while application dates throughout
the year are specified probabilistically in each AGX file, the days or weeks for which
exposure will be evaluation in each analysis are specified in the computational module of
Calendex™ immediately prior to running the analysis.

(2) Compile All Treatments of Interest into One Master File
A master list (AGM file) of al of the AGX filesto be included in a single aggregate or
cumulative Calendex™ analysisis set up by the user. The use of amaster list allows the user
to repeat analyses or conduct sensitivity analyses that involve multiple treatments or
chemicals without having to specify repeatedly all of the AGX filesto be included in each
Calendex " analysis. The AGM file also provides a traceable path for quality assurance
purposes. AGX files, which represent different exposure routes for the same treatment, are
linked together in the AGM file. This ensures that the exposures from one treatment type
occur on the same day.
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Running an analysis:

(3) Define Analysis Parameters
The user specifies the following parameters: the type of analysis of interest as discussed
below; the name of the DEEM " dietary residue file (as appropriate); the name of the AGM
file; the number of Monte Carlo iterations and random number seed; the appropriate NOEL
or RfD values by exposure route; maximum exposure amounts (used to calibrate the
distribution bins); and the popul ation demographics of interest (e.g., toddlers 1-3).

The six analysis types available in Calendex " include the following:

» Single Day (general) For each iteration, exposure is calculated for a randomly chosen
day where all days of the year are given equal probability. The output provides a
distribution of daily exposures.

» Single Day (day specific) Exposure is calculated for one specific the day of the year that
is chosen by the user. The output provides adistribution of the daily exposures for the
specified day.

» Single Day (sequential series) Exposure is calculated for specific sequential days that
are chosen by the user. The output provides adistribution of the daily exposures for each
of the specified days. For example if the user chose run an anaysis for January 1% and
January 2", Calendex™ would produce one distribution of daily exposures for January 1%
and a separate distribution of daily exposures for January 2".

e Multiple Weeks (week specific) Exposureis calculated for a specified week or
combined set of weeks (up to 52 combined weeks) that are chosen by the user. The
output provides a distribution of the daily exposures averaged over the combined number
of days. For example, an analysis that includes weeks 1 through 4 results in one exposure
distribution where the exposures are calculated for each day, summed, and divided by 28.

* Multiple Weeks (sequential series) Exposureis calculated for a series of weeksor a
series of acombined set of weeks (up to 13 combined weeks) that are chosen by the user.
This allows the user to evaluate up to 13 four-week periods or 4 three-month periodsin
one run to identify monthly or seasonal trends. The output provides a series of
distributions of the daily exposures averaged over the combined number of days. For
example, an analysis that includes weeks 1 through 8 with 4 combined weeks resultsin
two exposure distributions. The first distribution results from the exposures for the first 4
weeks, which were calculated for each day, summed, and divided by 28. Similarly, the
second distribution results from the exposures for the second 4 weeks, which were
calculated for each day, summed, and divided by 28.

e Multiple Weeks (diding series) Exposureis calculated for a series of weeks or a series
of combined set of weeks (up to 4 combined weeks) that are chosen by the user. The
dliding series analysis differs from the sequential series analysisin that the sliding
analysis allows the user to evaluate multiple “sliding” week periods (up to 4 weeks). For

-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Presented by Novigen Sciences, Inc. — Page 18
September 27, 2000

Copyright Novigen Sciences, Inc. 2000 Portions Copyrighted by Durango Software 2000



example, the user can evaluate multiple “sliding” 3-week periods, starting with week 10
(including weeks 10, 11, and 12), then starting with week 11 (including weeks 11, 12 and
13) etc. The outputs from this analysis are identical to the outputs for the sequential
series analysis.

Once al of the parameters have been specified, the analysisis launched.

Calendex™ Analysis

(4) For each exposureiteration (i = 1 to nsims), repeated up to 5000 times for each participant in
the CSFII survey (matching the demographic profile specified by the user) Calendex” does
the following:

(5) If dietary exposure isincluded in this Calendex™ analysis then this step is executed,;
otherwise, it is skipped. Daily dietary exposure is calculated using the DEEM ™ dietary
exposure model for each sequential day of interest (dd = 1 to ndays). For each day, a set of
daily food records is selected at random from thisindividual’s CSFlI records. Daily dietary
exposure amounts are then computed using the residue data in the user-specified dietary
residue file. These exposure amounts are summed for all daysin the analysis.

(6) Calendex™ generates an application scenario for each AGX fileincluded in the analysis. An
application scenario identifies the application dates, frequency of application, and whether a
professional applicator or homeowner applies the product.

(7) For each AGX file, Calendex™ determines which, if any, of the multiple applications are
active during the period of analysis as specified by the user in step 3. In other words,
Calendex™ determines if there is available residue for contact during the period of analysis
resulting from previous applications. The determination of available residueis based on the
application scenario generated in step 6 and the duration of time the residue remains active as
specified in the AGX filein step 1.

(8) If thereis available residue for contact, Calendex ™ calculates or selects aresidue value. For
each active application of a given treatment type/exposure route, Calendex™ calculates the
number of days elapsed between the day of application and the day of exposure. Calendex ™
then selects the available residue amount (per unit of contact) on the day of application using
a specified residue distribution in the residue library in the corresponding AGX file.
Calendex ™ then applies a degradation factor to determine the residue amount available after
the elapsed days between the day of application and the day of exposure. If contact occurs
on the same day as application, the initial residue amount is used instead of a degraded
amount. Alternatively (as specified in the AGX file), aresidue value for a specific number of
elapsed days after application can be drawn directly from a specified residue distribution in
the residue library.

(9) On thefirst day of the specified analysis period, the daily contact amount (see Section 4.3.1)
specific to the treatment type and population of interest is generated from the specified
contact distribution function located in the corresponding AGX file. This contact isthen
multiplied by the available residue amount as selected in step 8 to calculate the exposure. If
there is another active application of the same treatment, then Calendex " calculates the
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corresponding residue for that application as described in step 8. Calendex ' then calculates
exposure using the same contact amount as used for the first application and the residue
amount calculated for the second application. The individual exposures for each application
are summed to produce atotal daily exposure.

(10)  For multiple days or week analyses, steps 8 and 9 are repeated for each subsequent day,
assuming the same original, application day residue amount for each application but
incorporating further degradation and utilizing a different contact amount on each day. Daily
exposure amounts for each exposure route are summed over the number of daysin the
anaysis.

(11) Exposure calculations are repeated for each treatment/exposure route (i.e., for each AGX
fileincluded in the analysis) and the total exposure for that iteration is calculated and stored*
(for later use in estimating a distribution) by exposure route (dermal, inhalation, oral).

(12) If the application day, as generated in step 6, falls within the exposure duration, as
specified in step 3, and a self-application scenario was selected in step 6, Calendex
computes the applicator exposure. For the current exposure route, Calendex' draws an
available residue amount from the applicator residue distribution function and draws a
contact amount from the applicator contact distribution function (both functions are assigned
in the corresponding AGX file). Calendex™ then multiplies the residue amount by the
contact amount to determine the exposure estimate for this exposure route. These exposure
estimates are then stored for later use for estimating the distribution of applicator exposures.
This processis repeated for arandomly selected adult in that household and for each
exposure route of interest.

For al analyses:

(13) When multiple days are evaluated, the daily exposure amounts have already been
summed for each day (d = 1 to n) asdescribed in step 10. The average daily exposure (by
route) is calculated by dividing the sums of the multiple-day exposures by the number of
day’s (n) specified in step 3.

(14) If the user has directed the analysis to be reported in terms of exposure per kilogram of
body weight, the exposure amounts are all divided by the individual’ s reported body weight
(from the CSFII survey) as specified in step 3.

(15) If the NOELs arethe same and if the user specifiesthat oral and dermal exposures areto
be combined, then Calendex " aggregates the individual’ s exposure amounts from the two
routes. The MOE is calculated as discussed in section 5.5.

* The individual exposures are stored in bins that are defined using the same methodology as used in DEEM ™

® Each adult in the household has an equal chance to be the applicator. Thusif there are two adults in the household,
the adult in this analysis has a 50% chance of being the applicator. The user defines the minimum age of an adult in
the household that can be an applicator
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(16) If the NOEL amounts are different and the user specifies that the oral and dermal
exposure routes are to be combined, then the Total MOE as discussed in section 5.5is
computed for each individual and stored for later use in determining the distribution of the
Total MOE.

(17) After al iterations have been completed for al participantsin the CSFIl, the mean
exposure amount and the percentiles of the distribution of exposure amounts for each
exposure route are computed and reported for the population of interest, along with the
corresponding MOE or percent of RfD (as specified by the user).

(18) A “plot file,” which contains all of the datain the distribution bins from which the
distributions were calculated, is generated and saved. The datain the plot file can be used for
post-processing and graphical analysis. The computational method for generating a
distribution from a bin array isidentical to that used in the DEEM ™ program, which has
already been reviewed by the SAP.

5.2  Monte Carlo Simulation M ethodology

Monte Carlo analysis methods are used to bring together the wide range of probability
distributions needed to calculate each individual’ s exposure. Specificaly, for each treatment type
included in the analysis Monte Carlo is used to determine (1) whether it is applied professionally
or by someone in the home, (2) whether that treatment type is made at the individual’ s residence,
(3) how many time ayear it is made, (4) the dates that each treatment are made during the year,
(5) what residue amount results from each treatment on the day(s) of treatment, and (6) how
much contact with potentially residue-bearing surfaces (or other residue transfer mediums) is
made by the individual on the days of interest. Calendex™ allows each one of these decision
variables to be based on a deterministic value or on a distribution from which avaue is drawn
using a new random number with each draw.

Note that the food consumption amounts used in the dietary analysis (based on the DEEM ™
analysis module) are treated as deterministic values, while the residues assigned to those food
consumption amounts can be either deterministic or drawn from a distribution. In addition, all
demographic parameters associated with each participant in the CSFII are considered to be
deterministic. That is, the person’s reported weight and height are used in the analysis, not
simulated using a probabilistic distribution.

The Monte Carlo process can be repeated up to 5000 times for each individual in the each CSFII
surveys, so that the total number of exposure computations for an analysis of the entire U.S.
population using the 1994-96 survey is 76.5 million (15,303 participants times 5000 iterations
for each participant).

5.3 Interval (bin) Limits of the Exposure Frequency Distribution Methodology

Calendex ™ utilizes a binning procedure similar to the one used in DEEM ™ which was presented
and reviewed by the SAP in February of 2000 and therefore is not repeated in this document.
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54  Degradation Calculation Methodology

Calendex™ is able to incorporate residue degradation by using either actual residue values on
specific days after treatment or using degradation equations for half-lives or a straight line to
zero over aspecified number of days. The degradation equations are presented in equations 4
and 5.

Equation 4) Half-life method: Rx = Ry x 0.5 *™, where hl = half lifein days

Equation 5) Straight-line method: Rx = Ry X (1 — X/z), where z = days to zero residue
level

Rx is determined directly from aresidue distribution function other than Ry: Given that
Id; isthe last day that residue function i isvalid, find R; such that Id(i-1) < X<=Id(i).
Then Ry =R; (selected from probability distribution)

where,

X = theinteger number of days elapsed between application and contact
Ro = residue concentration factor on day of application (mg/unit of contact)
Rx = residue concentration factor on day X (mg/unit of contact)

Note: When X =0, Rx = Rowith no adjustment. That is, on the day of application the treatment
was assumed to be applied before contact and the residue is not degraded.

55 MOE Calculation Methodology

When a single exposure route is evaluated for a chemical or multiple routes are evaluated in
which the NOEL for each route is the same, the MOE can be calculated for any exposure value
in the resulting distribution. For example, if the 90" percentile exposure amount is Exso, then the
MOE is simply NOEL/ Exg.

However, when multiple exposure routes are evaluated, each having a different NOEL, then the
total MOE cannot be calculated directly for any given exposure in the exposure distribution.
Instead, the MOE must be calculated for each individual from the individual components of his
or her total exposure: i.e., MOE; = Expi/NOEL;, MOE; = EXp,/NOEL,, MOE3; = Exps/NOEL 3,
where subscript 1 refers to the inhalation exposure route, 2 to the dermal exposure route, 3 to the
oral exposure route (which includes both dietary and incidental ingestion). Then the Total MOE
(MOEy) is calculated based on the equation in OPP' s Draft Guidance for Performing Aggregate
Exposure and Risk Assessments (US EPA, 1999b), which is presented in equation 6. This Total
MOE concept was presented to, and endorsed by, FIFRA’s SAPin 1997 (US EPA, 1999b).
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Equation 6) MOET = 1 .
1+ 1 + 1
MOE; MOE; MOE,

where, for example,

MOE; = Margin of Exposure (e.g., adult, inhalation route)
MOE, = Margin of Exposure (e.g., adult, dermal route)

The resulting MOE for each individual is then binned so that a distribution of the MOE+’ s for
the entire subpopulation can be generated, analogous to the method used to generate the
exposure distribution itself.

5.6 Random Number Gener ator

The current version of Calendex ' uses the Microsoft Visual Basic system random number
generator function RND() to generate pseudorandom U (0,1) values. At aprevious SAP
meeting, members of the SAP had expressed concern that “the algorithm used by Microsoft is
not publicly documented” and that “this random number generator is possibly related to the one
used by Microsoft Excel which is also not publicly documented, but has been deemed
inadequate.” In addition, Novigen has used the commercially available forecasting and risk
analysis software Crystal Ball to conduct some of the validation checks of the Monte Carlo
algorithms used in DEEM ™ and Calendex . At a previous SAP meeting, members of the SAP
had expressed the view that they “did not consider Decisioneering Crystal Ball to be sufficiently
independent from Microsoft Visual Basic.”

Novigen has obtained additional information regarding Microsoft Visual Basic, Microsoft
EXCEL and Crystal Ball random number generators. A summary of that information is provided
below.

The documentation regarding Microsoft Visual Basic random number generator that was
reviewed by Novigen, indicates the program uses the linear-congruential method for pseudo-
random number generation in the RND function. The following pseudo code documents the
algorithm used:

ALGORITHM USED BY MICROSOFT VISUAL BASIC
RANDOM NUMBER GENERATOR

X1= (X0* a+c) MOD (2/24)
Ul=Xi/2n24
where:
X1 = new value
X0 = previous value
a=1,140,671,485
c=12,820,163
U1l =random number returned by the function
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The generator has period length 2** — 1 (= 16,777,215)

DEEM™ and Calendex ™" initialize the random number seed by using the system timer, unless a
user specifies arandom seed. RND() returns a new sequence for each component in which it is
used, these sequences are independent of one another.

The random number generator RAND() used by EXCEL is of the form:

ALGORITHM USED BY MICROSOFT EXCEL
RANDOM NUMBER GENERATOR

X1 = Fractiona part of (XO* a+ c)

Where:
X1 = new value
X0 = previous value
a=9,821
¢ =0.211327

Crystal Ball uses the following Multiplicative Congruential Generator:

ALGORITHM USED BY CRYSTAL BALL
RANDOM NUMBER GENERATOR

X1= (X0*a MOD (2"31-1)
Ul =Xi/2"31
where:
X1 = new value
X0 = previous value
a= 630,360,016
Ul =random number returned by the function

The generator has period length 2% —2 (= 2,147,483,646)
The following is extracted from information provided by Crystal Ball’s manufacturer:

“Crystal Ball does not depend on Excel for any of its statistical calculations. In addition, the
random number generator used in Crystal Ball is based on a method that has been extensively
tested and described in the textbook “ Simulation Modeling & Analysis” 2™ Ed. By Averill Law
and David Kelton.”

Based on that information, Novigen believes that the three random numbers are different.
Furthermore, based on the SAP recommendations, Novigen is currently conducting additional
tests on the random number generator used by its software. Novigen is aso reviewing other
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random number generator algorithms, and evaluating the feasibility of using them in its software,
should the random number generator used by Microsoft Visual Basic be considered inadequate.

6.0 UNCERTAINTY

EPA (1992) has classified uncertainty in exposure assessments in three categories, scenario
uncertainty, parameter uncertainty and model uncertainty. We give below examples of how
these uncertainties may arise in an aggregate exposure assessment and how Calendex™ may be
used to analyze these uncertainties.

6.1  Scenario Uncertainty

Scenario uncertainties include descriptive errors, aggregation errors and incomplete analysis.

For instance, for alawn product, scenario uncertainty may result from incorrect information
regarding the regions in which the product is used. For example, the assessor may know that the
compound is used in the South, but does not have data regarding its use in the other regions. In
this case, two runs may be used in Calendex™, one which assumes that lawns in the entire US
may be treated with the compound of interest, the other which restricts usage to the South region.
A comparison of the results of the two analyses allows the user to evaluate the impact of the
scenario uncertainty. Another example of scenario uncertainty refersto assigning the same
concentration value to the entire in-doors inhalation exposure, when concentrations may vary
across various rooms in the home. For instance, if an individual spends 40% of their “indoors”
time in aone room, and 60% in another room, then aggregating the time spent indoors in atotal
daily value and assigning that total daily time the same concentration value may result in a
biased estimate. Calendex " allows the user to run two assessments, one that aggregates the daily
times, and one that keeps them separate. The user can assess the impact of this type of scenario
uncertainty by comparing the results of the two analyses. Other sources of scenario uncertainty
may result from ignoring an important pathway, e.g., the hand-to-mouth exposures for young
children.

6.2  Parameter Uncertainty

Parameter uncertainty includes measurement errors, sampling errors, variability and use of
surrogate data.

Two examples of measurement uncertainty in the data used by Calendex may be the presumed
tendency of some survey respondents to underestimate their body weights or to under-report
food consumption. In the first example, parameter uncertainty may result in potential
overestimation of the exposures, while in the second example, it may result in potential
underestimation of exposures.

Alternatively, an assessor may know that the distribution of air concentrationsislikely to follow
alognormal distribution, but he or she may not be able to estimate the average of this distribution
with enough precision. The assessor can thus use Calendex” to conduct two assessments, one
that uses the most likely estimate of the mean and another that uses an upper bound on that
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estimate. The assessor can then compare the results of both analyses for an evaluation of the
impact uncertainty in the parameter estimate.

Sampling errors may result from sampling too few observations or non-representative sampling.
Generaly, studies of residential exposures often include very few measurements, typically
conducted for alimited number of scenarios.

6.3 Mode Uncertainty

Model uncertainty arises because models are smplified representations of actual processes. For
instance, Calendex " uses user-defined models (or equations) to estimate non-dietary exposure.
The SOP equations provide models for estimating exposure from various types of treatments. |If
the assessor is not certain of which model (SOP equation) better represents the actual conditions,
he/she can run several analyses with Calendex™ using the various equations he/she thinks apply.
A comparison of the results of the various analyses provides the assessor with a measure of the
impact of the uncertainty in the exposure model used.

Another example of model uncertainty may result from using the wrong model to represent the
degradation, over time, in air (or soil) concentrations. Calendex” gives the assessor the option
of using one of two built-in degradation functions (one that assumes afirst order decay and the
other that assumes linear degradation), or to use actual measurements for the various days. The
impact of the uncertainty in the degradation model used can be assessed by running analyses
using the two models, or the observed measured data, and comparing the results of these
analyses.

Calendex " does not include a built-in uncertainty analysis tool. Following the SAP's
recommendations regarding DEEM ™', Novigen recommends conducting multiple sets of
exposure analyses to capture the impact of the critical factors that are identified in the steps
leading up to the analysis (e.g., the choice of residue data, whether to combine data from regions,
Or seasons, etc.).

7.0 EXAMPLE OF AGGREGATE EXPOSURE FROM USE OF A GRANULAR
TURF PRODUCT

7.1  Description of Example

The example used to illustrate Calendex " estimated aggregate exposures for adults (18+ years
old) and toddlers (1 to 3 years old) exposed to residues of Chemical X from a hypothetical turf
product. The product isagranular formulation used to control weeds and is applied using a push
type spreader. We assumed that the homeowner makes five applications of this product every
four weeks with the first application occurring the first week of May. It was also assumed that
the homeowner would have a 50% probability of applying the product on a Saturday and a 50%
probability of applying the product on a Sunday.
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The potential exposures resulting from the use of this product include the following: dermal and
inhalation adult applicator exposures, dermal post-application exposure for adults and toddlers,
and toddler incidental ingestion via hand-to-mouth behavior. For simplicity sake we did not
include the other oral exposures as specified in EPA’s residential SOPs for the toddlers.
Chemical X was assumed to be completely degraded after 35 days (e.g., degradation follows a
straight line to residues of zero).

We also assumed that the toxic effects from the dermal, oral, and inhal ation routes are the same
therefore it was appropriate for the exposures resulting from these routes to be aggregated
together. The dermal NOEL was assumed to be 85 mg/kg BW/day, while the inhal ation and oral
NOELs were 20 mg/kg BW/day. For simplicity sake we assumed that the short-term and
intermediate-term NOEL s are the same. Using Calendex ™", the exposures were estimated using
the following analysis types (see section 5.1): single day (randomly chosen), five four-week
periods (weeks 18-21; weeks 22-25; weeks 26-29; weeks 30-33; and weeks 34-37), and one-year
time period.

The SOP equations and parameters, which are presented below, were used as the basis for the
exposure agorithms. The distribution types and sources of data are listed below each parameter.

Adult Applicator Dermal and Inhalation Exposures:

BW
where,

PDR = Potential dose rate (mg/kg/day)
UE = Unit Exposure (dermal or inhalation) (mg/Ib ai)

Point estimate: PHED data

UEgerma = 3 mg/Ib ai; UEinhaation = 6.3 mg/lb a
AR = Application rate (Ibs ai/acre)

Hypothetical uniform distribution: 0.5 — 1.5Ibs ai/acre
A = Areatreated (acre/day)

Hypothetical uniform distribution: 0.25 —1.0 acre/day
BW = Body weight (kg)

Empirical distribution: CSFIl data
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Adult and Toddler Post-Application Dermal Exposur es:

Equation 8a) PDR=DFR x TC x ET x CF1
BW
where,

PDR
DFR

Potential dose rate (mg/kg/day)
Dislodgeable foliar residue (ug/cm?)
See equation 8b
TC = Transfer coefficient (cm?hr)
Point estimates: EPA SOPs
Adult short-term =14,500 cm?*/hr
Adult intermediate-term = 7,300 cm?/hr
Toddler short-term =5,200 cm?/hr
Toddler intermediate-term = 2,600 cm?/hr
ET = Exposure time (hr/day)
Cumulative distribution of amount of time spent playing on grass:
EPA’ s Exposure Factors Handbook

Adults Toddlers
Percentile ET Percentile ET
0 0 0 0
25 0.5 25 0.25
50 2.0 50 1.0
100 2.0 75 2.0
100 2.0

CF1
BW

Conversion factor (0.001 mg/ug)
Body weight (kg)
Empirical distribution: CSFII data

Equation 8b) DFR = AR x F x CF2 x CF3
where,

DFR
AR

Dislodgeable foliar residue (ug/cm?)
Application rate (Ibs ai/acre)
Hypothetical uniform distribution: 0.5 — 1.5 Ibs ai/acre
Fraction of ai retained on foliage (%)
Point estimate: EPA SOPs: 5%
Conversion factor (4.54E8 pg/Ib)
Conversion factor (24.7E-9 acre/cm?)

T
I

CF2
CF3
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Toddler Post-Application Incidental I ngestion Exposures:

Equation 9) PDR =DFR x SA x FQ X ET x SEx CF1
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BW
where,
PDR = Potential dose rate (mg/kg/day)
DFR = Dislodgeable foliar residue (pg/cm?)
See equation 8b
SA = Surface area of two fingers (cm?/event)
Point estimate: EPA SOPs: 20 cm?
FQ = Freguency of hand-to-mouth activity (events/hr)
Point estimate: EPA SOPs: 20 events/hr
ET = Exposure time (hr/day)
Cumulative distribution of amount of time spent playing on grass:
Exposure Factors Handbook
Toddlers
Percentile ET
0 0
25 0.25
50 1.0
75 2.0
100 2.0
SE = Saliva extraction (%)
Point estimate: EPA SOPs: 50%
CF1 = Conversion factor (0.001 mg/ug)
BW = Body weight (kg)
Empirical distribution: CSFIl data
7.2  Resultsof the Turf Example

Single Day (randomly selected) Exposur es (mg/kg BW/day)

Adults
Dermal (applicator + post application)
Percentile Exposure MOE
99.9" 0.438402 194
g9™ 0.310617 274
o5™ 0.199653 426
oo™ 0.141706 600

See page 33 in Appendix B

Copyright Novigen Sciences, Inc. 2000

(per capita)

Toddlers
Dermal (post application)
Percentile Exposure MOE
99.9" 0.779506 109
g9™ 0.525480 162
o5™ 0.308003 276
oo™ 0.202658 419

See page 36 in Appendix B
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Single Day (randomly selected) Exposur es (mg/kg BW/day)

(per capita)

Adults
Inhalation (applicator)
Percentile Exposure MOE
99.9" 0.088794 225
o™ 0.000000 NA
o5" 0.000000 NA
oo™ 0.000000 NA

Toddlers
Oral (post-application)
Percentile Exposure MOE
99.9" 0.030052 666
og™ 0.020093 995
o5" 0.011837 1690
oo™ 0.007832 2554

See page 30 in Appendix B

See page 37 in Appendix B

Adults
Aggregate (dermal + inhalation)
Percentile MOE
99.9" 120
oo™ 240
o5" 410
oo™ 580

Toddlers
Aggregate (dermal + oral)
Percentile MOE
99.9" 100
og™ 140
o5" 250
oo™ 370

See page 32 in Appendix B See page 35 in Appendix B

Four-Week Exposures (Week 22 -25) (mg/kg BW/day)
(per capita)

Note: the results from the four-week time period with the highest exposure values are presented
here; the results from the other set of four-week time periods are presented in Appendix B.

Adults Toddlers
Dermal (applicator + post application) Dermal (post application)
Percentile Exposure MOE Percentile Exposure MOE
99.9" 0.123928 686 99.9™ 0.193359 440
og™ 0.103439 822 og™ 0.156434 543
o5™ 0.085530 994 o5™ 0.126976 669
See page 40 in Appendix B See page 45 in Appendix B
Adults Toddlers
Inhalation (applicator) Oral (post-application)
Percentile Exposure MOE Percentile Exposure MOE
99.9" 0.005957 3358 99.9" 0.014641 1366
oo™ 0.004691 4264 og™ 0.011908 1680
o5" 0.003521 5681 o5" 0.009826 2035

See page 40 in Appendix B

Copyright Novigen Sciences, Inc. 2000
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Four-Week Exposures (Week 22 —25) (mg/kg BW/day)

(per capita)
Adults Toddlers
Aqggregate Aggregate
Percentile MOE Percentile MOE
99.9" 620 99.9" 370
oo™ 750 oo™ 440
o5" 910 o5" 530

See page 40 in Appendix B

See page 45 in Appendix B

One-Year Exposures (mg/kg BW/day)

(per capita)
h Adults Toddlers
Dermal (applicator + post application) Dermal (post application)
z Percentile | Exposure MOE Percentile Exposure MOE
m 99.9" 0.039593 2147 99.9" 0.059427 1430
99" 0.033866 2510 99" 0.049774 1708
E 95" 0.029019 2929 95" 0.042874 1983
oo™ 0.026516 3206 oo™ 0.039195 2169
:’ See page 55 in Appendix B See page 58 in Appendix B
O
o Adults Toddlers
n Inhalation (applicator) Oral (post-application)
Percentile Exposure MOE Percentile Exposure MOE
99.9" 0.001634 12,239 99.9" 0.004571 4376
m 99" 0.001336 14,974 99" 0.003813 5246
:'..i 95" 0.001092 18,321 95" 0.003275 6106
— oo™ 0.000967 20,680 oo™ 0.003010 6643
: See page 52 in Appendix B See page 59 in Appendix B
u Adults Toddlers
ﬂ Aggregate Aggregate
q Percentile MOE Percentile MOE
99.9" 1900 99.9" 1100
99" 2200 99" 1300
¢ 95" 2600 95" 1500
(a8 90" 2900 90" 1600
w See page 54 in Appendix B See page 57 in Appendix B
7))
-
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7.3  Outputs
7.3.1 Default Output

Calendex™ generates a comprehensive report of the aggregate and cumul ative exposure analyses.
The report includes estimates of exposure and risk (presented as either an MOE or %RfD) for
each subpopulation identified by the analyst. The exposure and risk estimates are presented for
the 10™ through the 99.9™ percentiles. For an individual treatment (e.g., only lawn treatment or
only pet treatment), exposure and risk estimates are presented for each individual route (e.g.,
dermal, inhalation, incidental ingestion) as well as any aggregated routes (e.g., inhalation and
incidental ingestion combined). For an aggregate assessment (e.g., lawn treatment + pet
treatment + dietary), exposure and risk estimates are presented for the individual routes, but the
estimates are aggregated by uses (e.g., the dermal estimate would be an aggregation of the
dermal from lawn care plus the dermal from pet treatment). Additionaly, if there were similar
endpoints toxicol ogically from both dermal and oral exposure then these estimates could be
combined aswell. Inthat case there could be atotal aggregation.

Six outputs were generated for this example. Appendix B presents the all of the six outputs,
which include estimated single day exposures, exposures averaged over five separate four week
periods, and estimated exposures averaged over an one-year period for both the adults and
toddlers.

7.3.2 Plot File

For individual single-day or multiple-day exposures, Calendex " produces a distributional “.PLT
plot” file consisting of the entire per-user exposure distribution. The plot file also includes
information about the actual (unweighted) and weighted number of people-days and user-daysin
the populations considered. The plot file is comma delimited and can be imported in a
spreadsheet program for statistical manipulation or to produce graphs. An example of a
distributional “PLT” plot file for the toddler yearly exposuresis presented in Appendix B, while
an example of this plot file graphed illustrating cumul ative exposure is presented in Figure 6.

For sequential multiple-day or week exposures, Calendex” produces a summary plot file
consisting of the per-user exposure distribution per averaged time period. For example, if an
analysis was conducted for two four-week periods, then two summary plot files would be
produced (i.e., one for each four-week time period). The plot file is commadelimited and can be
imported in a spreadsheet program for statistical manipulation or to produce graphs. This type of
plot file can be used to graphically to show the dates in which the exposures are at a peak level.
Examples of asummary plot file for the adult and toddler four-week period exposures are
presented in Appendix B.

7.4  Senditivity Analyses

The user is able to assess the relative contribution of a specific exposure route or product (i.e.,
pet, carpet, or turf products) included in a particular assessment to the total exposure or risk.
This also alows the user to determine which products or routes of exposure contribute most to
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the total exposure of each of the subpopulations considered. This sensitivity analysisis
conducted by running Calendex " separately for each of theindividual products and routes of
exposure. The sensitivity analyses will be automated in the future so that only one analysisis
needed to determine which product contributes the most to the total exposure.

80 QUALITY AUDIT AND VALIDATION
8.1  Quality Audit of the Computational Algorithms

Audits of the computational algorithms used in Calendex” were conducted by comparing
Calendex™ estimates with estimates derived using spreadsheet calculations or other software
(e.g., SPSS®). Theseinclude the algorithms for deriving the interval limits, the allocation of the
observations to the intervals, the calculation of the various statistics, including the means,
standard deviations, and percentile estimates.

8.1.1 Quality Auditsof Calendex™ Summary Statistics

Two subpopulations were used to test the summary statistic algorithms. We show below
representative examples of these tests. Specifically, we compare the estimates of the weighted
person-days, mean, and standard deviation, derived using Calendex ™ and those derived using
spreadsheet functions.

= Data used:

Demographic information for toddlers ages 1 to 3 years and adults ages 18+ years from
CSFII, 1994-96. Number of toddlers and adults in the CSFI1: 1834 and 9596,

respectively.
Exposure considered: dermal exposure resulting from pet treatment
SOP equation used:

Equation 10) Exposure (mg/kg/day) = ARXFx T

BW

where,
AR = Amount of active ingredient applied (30 mg/day)
T = Fraction of residue transferred to skin (10%)
F = Fraction of active ingredient available on pet (20%)
BW = Body Weight (as reported by survey, transformed into kg, and rounded to

the nearest integer)
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» Results:

Parameter Calendex™ Spreadsheet Calculation
Toddlers

Weighted number of person days 12270 12270

(thousands)

M ean (mg/kg/day) 0.045111 0.045046

Standard deviation (mg/kg/day) 0.009825 0.009818

Adults

Weighted number of person days 190901 190901

(thousands)

M ean (mg/kg/day) 0.008367 0.008371

Standard deviation (mg/kg/day) 0.001857 0.001858

The small differences between the estimates is due to the fact that rounded estimates of body
weights were used in the spreadsheet cal culations while no rounding is used in Calendex ™.

8.1.2 Assessingthe Impact of the Binning Procedureon Interval Estimates

As discussed in section 5.3, the “binning” procedure used by Calendexd is similar to that used
by DEEM ™. Percentile estimates derived using the Calendex " “binned” distributions were
compared to percentile estimates derived using the “unbinned” dataand SPSS® “WEIGHT” and
“PERCENTILE” functions.

We show below results of arepresentative test.
» Data used:

The adults data described above were used to test the impact of the binning algorithms on the
weighted percentile estimates.
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» Resaults

Estimates (mg/kg/day)
Per centile ™ No binning

Calendex PSS
10 0.006119 0.006122
20 0.006785 0.006742
30 0.007303 0.007317
40 0.007748 0.007792
50 0.008159 0.008219
60 0.008828 0.008824
70 0.009220 0.009231
80 0.009939 0.010000
90 0.010916 0.010909
95 0.011697 0.011765
97.5 0.012236 0.012245
99 0.013309 0.013333
99.5 0.013587 0.013636
99.75 0.014077 0.013954
99.9 0.014619 0.014634

The percentile estimates are virtually identical, with some minor differences due, in part, to the
fact that the body weight values used in the SPSS® cal cul ations were rounded to the nearest
integer.

8.1.3 Validation of the Monte Carlo Technique Used in Calendex™

Exposure distributions derived from a series of Calendex” Monte Carlo assessments were
compared to distributions derived using commercial Monte Carlo software (Crystal Ball®).
Exposures were calculated for 14 different scenarios on the day of application and over a six-day
period following the day of application for both adults and toddlers (1 to 3 years of age). The
Calendex™ analyses were conducted for 100 iterations, while the Crystal Ball® analyses were
conducted for 5000 iterations. The data and results for a representative set of these scenarios are
presented below. See Appendix C for the complete set of data and results.

= Data used:

Demographic information for toddlers ages 1 to 3 years and adults ages 18+ years.
Number of toddlers and adults in the population: 1834 and 9596, respectively.
Exposures considered: dermal and oral (incidental ingestion via hand to mouth activity)
exposures resulting from pet treatment

SOP equation used: equations 10 and 11

Presented by Novigen Sciences, Inc. — Page 35
August 25, 2000

Copyright Novigen Sciences, Inc. 2000 Portions Copyrighted by Durango Software 2000



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Equation 10) Exposure (mg/kg/day) = ARXFx T

BW

AR = Amount of active ingredient applied

T = Fraction of residue transferred to skin

F = Fraction of active ingredient available on pet

BW = Body Weight

Equation 11) PDR = (AR X F) + SA,«) X SA X FQ X ET x SE

BW

PDR = Potential dose rate (mg/kg/day)

AR = Amount of active ingredient applied (mg/day)

F = Fraction of active ingredient available on pet (%)

SApe = Surface area of pet (cm?)

SA = Surface area of two fingers (cm?)

FQ = Frequency of hand-to-mouth activity (events/hr)

ET = Exposure time (hr/day)

SE = Saliva extraction (%)

BW = Body weight (kg)

Parameters Used in the Exposur e Equations

Scenario
A B C

Dermal (Adultsand Toddlers)
Application Rate (mg/day)* AR 30 30 Uniform

15-120
Fraction of ai available on pet (%) F 20 20 20
Fraction of residue transferred to skin (%) T 10 10 10
Body weight (kg) BW CSHII CSHII
Incidental Ingestion (Toddlersonly)
Application Rate (mg/day)* AR 30 30 Uniform

15-120
Fraction of ai available on pet (%) F 20 20 20
Surface area on pet (cm?) SApet 6000 6000 6000
Surface area of fingers (cm?/event) SA 20 20 20
Frequency of hand-to-mouth activity (event/hr) FQ 20 20 20
Exposure time (hr/day) ET 2 2 2
Saliva extraction (%) SE 50 50 50
Body weight (kg) BW CSFlII CSFlII

1 For the 7 day exposure period, the residue (application rate) was assumed to dissipate 10% each

day
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» Resaults

Day O
Scenario A
Distributions; none

Adults Toddlers Toddlers
Dermal Exposure (mg/day) Dermal Exposure (mg/day) Ora Exposure (mg/day)
Excel Calendex Excel Calendex Excel Calendex
0.6 0.6 0.6 0.6 04 0.4
Day O
Scenario B
Distributions: BW (CSFI1)
Adults Toddlers Toddlers Toddlers
Dermal Exposure (mg/kg/day) Dermal Exposure (mg/kg/day) Oral Exposure (mg/kg/day) Derma + Oral MOE
CB Calendex CB Calendex CB Calendex CB | Caendex
99.9 | 0.014634 | 0.014622 99.9 | 0.075000 | 0.085592 99.9 | 0.050000 | 0.056919 99.9 58 58
99 0.013333 | 0.013308 99 | 0.075000 | 0.075018 99 0.050000 | 0.049888 99 67 66
95 0.011765 | 0.011698 95 | 0.060000 | 0.060069 95 0.040000 | 0.039946 95 83 83
90 | 0.010909 | 0.010916 90 | 0.060000 | 0.059755 90 0.040000 | 0.039737 90 83 83
50 | 0.008108 | 0.008159 50 | 0.042857 | 0.042725 50 0.028571 | 0.028696 50 117 110
Oral NOEL = 5 mg/kg/day; Dermal NOEL = 15 mg/kg/day
Day O
Scenario C
Distributions: AR (uniform 15-120), BW (CSFII)
Adults Toddlers Toddlers Toddlers
Dermal Exposure (mg/kg/day) Dermal Exposure (mg/kg/day) Oral Exposure Derma + Oral MOE
(mg/kg/day)
CB Calendex CB Calendex CB Calendex CB | Cdendex
99.9 | 0.051035 | 0.05122 99.9 | 0.283563 | 0.283342 99.9 | 0.189042 | 0.187551 99.9 18 19
99 0.043655 | 0.043364 99 | 0.228859 | 0.232118 99 0.152573 | 0.154423 99 22 23
95 0.035654 | 0.036011 95 | 0.194024 | 0.194875 95 0.129349 | 0.130037 95 26 28
90 | 0.031782 | 0.032039 90 | 0.171057 | 0.171765 90 0.114038 | 0.114533 90 29 31
50 | 0.017931 | 0.017913 50 | 0.095456 | 0.096905 50 0.063637 | 0.064697 50 52 51

Oral NOEL =5 mg/kg/day; Dermal NOEL = 15 mg/kg/day




Week 1
Scenario A
Distributions; none

Adults Toddlers Toddlers
Dermal Exposure (mg/day) Dermal Exposure (mg/day) Oral Exposure (mg/day)
Excel Calendex Excel Calendex Excel Calendex
0.447174 0.447143 0.447174 0.447143 0.298116 0.298095
Week 1
Scenario B

Distributions: BW (CSFI1)

Oral NOEL = 5 mg/kg/day; Dermal NOEL = 15 mg/kg/day

o R Adults Toddlers Toddlers Toddlers
n 23 § Dermal Exposure (mg/kg/day) Dermal Exposure (mg/kg/day) Oral Exposure Derma + Oral MOE
P 2 (mg/kg/day)
: g CB Calendex CB Calendex CB Calendex CB [ Calendex
m ‘g 99.9 | 0.010907 | 0.010955 99.9 | 0.055897 | 0.063507 99.9 0.037265 | 0.042655 99.9 78 78
ze 99 0.009937 | 0.009874 99 | 0.055897 | 0.05565 99 0.037265 | 0.037008 99 89 89
> k= ﬁ 95 0.008768 | 0.008765 95 | 0.044717 | 0.045012 95 0.029812 | 0.029933 95 112 110
H c § 0 90 | 0.008130 | 0.008098 90 | 0.044717 | 0.044777 90 0.029812 | 0.029777 920 112 110
EF o3 50 0.006043 | 0.006114 50 | 0.031941 | 0.032017 50 0.021294 | 0.021291 50 157 150
: i &5 Ord NOEL = 5 mgkg/day; Derma NOEL = 15 mg/kg/day
O
3 éﬁ Week 1
m 2 3 Scenario C
q 8 Distributions: AR (uniform 15-120), BW (CSFII)
P Adults Toddlers Toddlers Toddlers
: Dermal Exposure (mg/kg/day) Dermal Exposure (mg/kg/day) Oral Exposure Derma + Oral MOE
¢ 3 (mg/kg/day)
n CB Calendex CB Calendex CB Calendex CB | Cdendex
99.9 0.029214| 0.029515 99.9 | 0.163679| 0.162282 99.9 0.109119| 0.108159 99.9 30 32
m 99 0.025062| 0.025062 99 0.133835| 0.134247 99 0.089223| 0.089411 99 37 39
95 0.021302| 0.021277 95 0.113693| 0.114389 95 0.075795| 0.076216 95 44 45
90 0.019416| 0.01938 90 0.104418| 0.104424 90 0.069612| 0.069572 90 48 49
m' 50 0.013625| 0.013575 50 0.072629| 0.072896 50 0.048419| 0.048648 50 69 68
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8.2  Quality Audit of the Calendar Model

The calendar model used in Calendex” was applied to chlorpyrifos and the resulting estimated
exposures outputs were compared to results of biomonitoring studies measuring the primary
metabolite of chlorpyrifos, 2,3,5 trichloropyridinol in the US population (Shurdut, 1998). Data
from urine samples collected from approximately 1000 adults from a broad heterogeneous
segment of the US were used (Hill, 1995). Estimates of absorbed chlorpyrifos doses were
calculated based on the measured TCP levels. The derivation of the absorbed doses adjusted for
creatinine excretion rates, the difference in the molecular weights of the two compounds, and
using the chlorpyrifos pharmacokinetic model. The derived absorbed doses corresponding to the
99" and 100" percentiles of the distribution of measured TCP levels were 0.52 and 1.1 ug/kg
BW/day respectively.

The estimates of the 99.5™ percentile of the exposure distribution derived through the calendar
model were 0.46 ug/kg and 1.2 ug/kg for adults and children, respectively (Shurdut, 1998).
These estimates are essentially equivalent to the exposure estimates determined from actual
biological monitoring measurements.

9.0 DEFINITIONS

Application:
An “application” isthe act of applying a specific treatment in the home. For example, a
turf product may be applied four times throughout the year. An application refersto each
timeit is applied.

Applicator:
An applicator refers to the person actually applying the product. Applicators may be
professional or homeowners. The professional applicators exposures are currently not
aggregated with the homeowner or occupant exposures.

Aggregate Exposure (AGX) Files:
These files are created by the user prior to the Calendex analysis. One AGX fileis
dedicated to a specific route and treatment type (i.e., pet dermal.AGX or turf oral. AGX).
AGX files contain treatment information, contact distributions, and residue distributions.
See number 1 under section 5.1 for a more detailed discussion.

Aggregate Master (AGM) files:
These files are created by the user prior to the Calendex analysis. AGM fileslist al of
the AGX fileto beincluded in one aggregate analysis. See number 2 under section 5.1 for
more detailed discussion.

Contact:
Contact refers to the manner in which someone “touches’ theresidue. Contact is
treatment and route specific. For example, contact to residues on turf is very different
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than contact to residuesin the air. Typically, contact is comprised of multiple factors
(contact factors) and is age specific. See Section 4.3.1 for amore detailed discussion.

Exposure:
Exposure refers to the amount of residue per unit of contact that is taken up by a specific
person (e.g., exposure = residue x contact).

Occupant:
Occupant refers to any person living in the home.

Treatment:
A treatment refers to the use of a specific chemical to treat a specific problem in the
home (e.g., turf treatment or pet treatment). Multiple treatments containing the same
active ingredient may occur within one home.

Residue:
Residue refers to the amount of chemical a person comesin contact. Thelevel is
dependent upon the number of elapsed days from when application and the contact
occurred. See Section 4.3.2 for amore detailed discussion.
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Figurel

Components of an Aggregate and Cumulative Risk Assessment
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Figure2

Available Residue for one Application Scenario of Three Treatment Types
With Chemical X in oneY ear

Treatment 1
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Figure 5A

Calendex™ Analysis

Calendex™ Analysis

i

User Defines
Analysis Parameters

Launch Analysis

No

Individual (i = 1 to Nind) <«———| CSFIl Demographics

i

No

Match
Demographic
Parameters ?

Yes

Iteration (j = 1 to Nit)

Compute Exposure R

|

Yes

j=j+1

Compute means, distributions, etc.
by exposure route + total exposure

i

Write Report

v

-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=

Presented by Novigen Sciences, Inc. — Page 47
September 27, 2000

Copyright Novigen Sciences, Inc. 2000 Portions Copyrighted by Durango Software 2000



-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=

Figure 5B
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Figure 6

Summary of Toddler Dermal Exposureto Chemical X Residues

100%
90% |
80% 1
70% A
60% A
50% A
40%
30% A

Cumulative Frequency

20% A
10% 1

0%
0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08

Dermal Exposure (mg/kg BW/day)

-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=

Presented by Novigen Sciences, Inc. — Page 49
September 27, 2000

Copyright Novigen Sciences, Inc. 2000 Portions Copyrighted by Durango Software 2000



Appendix A

Computer Codes For the Computational Algorithmsin Calendex™
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General Caveat:

The computational algorithms and related computer code provided in this section are copyrighted by Durango
Software LCC and intended for use only by the EPA Sientific Advisory Panel in reviewing the Calendex model.
These algorithms and computer code are not intended for use or reference by other entities developing similar or
competing programs which perform exposure calculations related to human contact with chemicals. Any use of
these algorithms, code, or code derived from this code, for the purpose of devel oping alternative exposure analysis
programs will be considered to be copyright infringement.

The following code segments take from the Calendex program correspond to the computation steps outlined above:

Note: This programiswritten in Visua Basic. All variables are declared (“option explicit”) in the program itself.
The default data type isinteger (Deflnt A-Z). Variables are not case specific. Variable type identifiers are used as
follows: $= string; & = long integer; ! = real number (7 significant digits); # = long real (14 significant digits). A
leading apostrophe is used to set off remarks and other non-executable statements. An*“_" at the end of aline of
code means that thisline of code continues on the next line.

Subroutine Expos

Variable definitions:

Mc = iteration index
Nsims = number of iterations to be performed for each participant in the CSFII

Ndays = the number of sequential daysincluded in thisanalysis. (If weeks are specified, weeks are converted to
daysinternally.)

Csuml(k,j) isan array of exposure values (aggregated over ndays) by type and exposure route, computed at each
iteration for each individual, using the k, j indices as follows:

Index k = 0 for occupant exposure; k = 1 for applicator exposure; k = 2 for sum of occupant and applicator exposure
Index j = 0 for exposure over al included exposure routes; j = 1 for inhalation; j = 2 for dermal; j = 3 for inhalation;
j = 4for dietary

C!(j) = array of occupant exposure values returned from the analysis of a single treatment/exposure route: j = 1 for
inhalation; j = 2 for dermal; j = 3 for inhalation

Capp!(j) = array of applicant exposure val ues returned from the analysis of a single treatment/exposure route: j = 1
for inhalation; j = 2 for dermal; j = 3 for inhalation

FoodsYN$ = “Y” when dietary analysisisincluded in this run; FoodsY N$ = “N” when not.

TreatYN$ = “Y” when non-dietary analysisisincluded in thisrun; TreatY N$ = “N” when not.
DietaryExpos! = the total dietary exposure for thisindividual over ndays.

Px! = random number (0 to .9999999) drawn from the random number generator

Nsd = number of days of participant food recordsin the CSFII (3 for 1989-92, 2 for 1994-96)

Adult (boolean) = 1 when this participant is an adult (minimum age defined by the user at run time); O if not
Nahh = the number of adultsin the household (based on CSFII survey and minimum age)

TotAdult& = total number of adults for which the analysisis computed
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Waght& = participant’s statistical weight from CSFII
Applicator (boolean) = 1if thisindividua is the applicator of the treatment in the household; O if not

ActiveContact (boolean) = 1 if the user contacted a treated area during the analysis period for asingle
treatment/exposure route

Ncontact (boolean) = 1 if at least one treated area was contacted during the analysis period (for any
treatment/exposure route); O otherwise

Pt = person type (actually age group: 1 = infant, 2 = child 1-3, 3= child 4-6; 4 = child 7-12, 5= teenager, 6 = adult).
(Contact factors are organized and assigned in the AGX files to these age groups.)

d365e = first day of evaluation period (1-365) as assigned by the user (or selected at random)

idem(j) = array of demographic variables for the current individual; the following are used: idem(1) = season (spring
=1, summer = 2, fall = 3, winter = 4), idem(2) =region (1L =NE, 2=NC, 3= S, 4 =W), idem(3) = age in months
(infants), idem(4) = agein years, idem(5) = sex, idem(6) = infant nursing code, idem(7) = race code, idem(8) =
combined demographic code, idem(13) = body weight in kg, idem(14) = ht in cm,

CombinePathways = number of exposure routes for which exposure will be combined (as set by user at runtime)

Bw (boolean) = 1 if divide results by body weight; O if not

userdaysw# = number of user daysin analysis, as weighted using statistical weights from CSFI|
userdaysu# = number of user daysin analysis, not weighted

NOELDermal! = user assigned dermal NOEL

NOELInhal! = user assigned inhalation NOEL

NOELOral! = user assigned oral NOEL

Moex! = weighted MOE for each individual when CombinePathways > 1

IncludeOral (boolean) = 1 when oral exposure isincluded in total exposure calculation (user determined)
Includelnhal (boolean) = 1 when inhalation exposure isincluded in total exposure calculation (user determined)

IncludeDermal (boolean) = 1 when dermal exposure isincluded in total exposure calculation (user determined)

Persdaysw# = person days evaluated in this analysis, weighted with CSFII statistical weight

Persdaysu# = person days evaluated in this analysis, unweighted

At outset, set variables bottom() and top() used in context-explicit exposure summation algorithms, depending on
whether dietary and non-dietary analyses are included and the specification of the CombinePathways variable.
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Code:

ReDi m t op(2)

t op(0) 4 'occupant exposure vector includes dietary

top(1) 3 'applicator exposure vector

top(2) 3 'sum of occupant and applicator exposure by pathway (with dietary added into oral)

ReDi m bott onm( 2)
If FoodsYN$ = "Y' And Treat YN$ = "N' Then
bot t om( 0) 4
bottom(1) 4
bot t om( 2) 4
El se
I f Conbi nePat hways <= 1 Then 'don't report any total exposure anal yses
bot t om( 0) 1
botton(1) 1
bot t onm( 2) 1
"el se 'not needed since these values result from di mensioning bottombut to make it
explicit here
bot t on( 0)
botton(1)
bot t om( 2)
End |f
End |f

I n
[eNeNe]

Launch the Calendex analysis by getting demographic and food records for the first individual in
the CSFII fitting the demographic profile sequentially, then conducting an independent exposure
analysis for each iteration specified by the user. This computational procedure is repeated for
each iteration for each qualifying individual in the CSFII. For each individual passing the
demographic criteriafor the current analysis, compute:

Code:

total1# = wght& 'note that this 3-part construction is needed to maintain accuracy at high
iteration levels

total 1# = total 1# * nsims

persdaysw# = persdaysw# + total 1#

persdaysu# = persdaysu# + nsims

For nt = 1 To nsins ‘for each iteration
ReDi mcsum (2, 4) 'initialize treatnent exposure for this iteration

I f FoodsYN$ = "Y" Then 'choose day 1 to 3 at random
' Di et aryExpos! used to accumnul ate exposure for all days 1 to ndays

Di et aryExpos! = 0 'food exposure for this iteration
For dd = 1 To ndays
px! = Rnd(1)
d =1Int(nsd * px!) + 1 ‘choose a day of food consunption records for this individual at
random
'Use DEEM al gorithnms to conpute dietary exposure fromthis individual’s food consunption
records
"for day d
Di et aryExpos! = Di etaryExpos! + dietary exposure for this day (as conputed with DEEM
al gorithns
Next dd

End I f
If Treat YN$ = "Y" Then

"first determine if this person is the adult applicator in the househol d:
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applicator = 0
If adult Then
px! = Rnd(1)
I'f nahh Then
If px! <= 1/ nahh Then applicator =1
End I f
totadult& = totadult& + wght &
End | f

ncontact = 0
For t = 1 To ntreat

For dd = 1 To ndays
ReDi mc! (3), capp!(3)
Cal | appexpos(t, pt, applicator, ndays, dd, d365e, c!(), capp!(), activecontact, iden(),
| ast use, _
bu) ‘this subroutine is shown bel ow
If bu =1 Then Exit Sub 'error encountered, can't continue anal ysis

If activecontact Then ncontact = 1

csum (0, 1) = csum (0, 1) + c! (1)
csum (0, 2) = csum (0, 2) + c!(2)
csum (0, 3) = csum (0, 3) + c!(3)
csum (1, 1) = csum (1, 1) + capp!(1)
csum (1, 2) = csum (1, 2) + capp!(2)
csum (1, 3) = csum (1, 3) + capp!(3)

Next dd 'day
Next t 'treatnent
End | f

If totambunt!(d) > 0 O ncontact > 0 Then
'count this person as eater of the target foods, even if residue is O
"or count this person as making contact with active residue fromany residential treatment
userdaysw# = userdaysw# + wght &

userdaysu# = userdaysu# + 1

If FoodsYN$ = "Y' Then
k =0:j] =4
csum (k, j) = D etaryExpos!
If ndays > 1 Then csum (k, j) = csum (k, j) / ndays
If bw Then csum (k, j) = csum (k, j) / idem(13) 'adjust for bodyweight in kil ograns
GoSub putinbins ‘put into bins for later use in determ ning the distribution of exposures
for this
exposure route for this popul ation
End If

If Treat YN$ = "Y" Then

| f Conbi nePat hways > 1 Then
csum (0, 0) =0
csum (1, 0) =0
I f I ncludel nhal Then
csum (0, 0) = csum (0, 1)
csum (1, 0) = csum (1, 1)
End If
I'f I ncludeDernmal Then
csum (0, 0) = csum (0, 0) + csum (0, 2)
csum (1, 0) = csum (1, 0) + csum (1, 2)
End I f
I'f IncludeOral Then
csum (0, 0) = csum (0, 0) + csum (0, 3)

I f FoodsYN$ "Y" Then csum (0, 0) = csum (0, 0) + DietaryExpos!
‘'note that DietaryExpos! has not yet been adjusted for bw or ndays
csum (1, 0) = csum (1, 0) + csum (1, 3)
End | f
End If
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For k =0 To 1
For j = bottom(k) To 3
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"don't do suns if conbinepaths <=1; don't do dietary, csum (0,4), this has already
been done

If ndays > 1 Then csum (k, j) = csum (k, j) / ndays

If bw Then csum (k, j) = csum (k, j) / iden(13)

GoSub putinbins ‘put into bins for later use in determning the distribution of
exposures for

this exposure route for this popul ation
Next
Next

"now all exposures for this individual are conputed
'so conbi ne exposures by pathway into sum of occ and app:

"total inhal,
k=2 j] =1
csum (k, j) = csum (0, j) + csum (1, j)

GoSub putinbins ‘put into bins for later use in determning the distribution of exposures

for this
exposure route for this popul ation

"total dermal
k=2 ] =2
csum (k, j) = csum (0, j) + csum (1, j)

GoSub putinbins ‘put into bins for later use in determ ning the distribution of exposures

for this
exposure route for this popul ation

"total oral (except dietary)
k=2j] =3
csum (k, j) = csum (0, j) + csum (1, j)

GoSub putinbins ‘put into bins for later use in determ ning the distribution of exposures

for this
exposure route for this popul ation

"total oral (including dietary)
k=2 ] =4
csum (k, j) = csum (2, 3) + csum (0, 4)

GoSub putinbins ‘put into bins for later use in determ ning the distribution of exposures

for this
exposure route for this popul ation

I f Conbi nePat hways > 1 Then 'this can only happen if treatyn$ = "Y"

k=2 =0
csum (k, j) = csuml (0, 0) + csum (1, 0) 'conpute total occ + app, but only for those
routes
specified by user. If oral is specified, then it includes dietary
GoSub putinbins ‘put into bins for later use in determning the distribution of
exposures for
this exposure route for this popul ation

I f conpare$ = "N' Then 'conpute npoe for each individual and then bin
ReDi m MbeSum ( 2)
If Includelnhal = 1 Then

If csum (0, 1) Then MeSum (0)
If csum (1, 1) Then MeSum (1)
If csum (2, 1) Then MeSum (2)
End If
If IncludeDermal = 1 Then
If csum (0, 2) Then MeSum (0)
If csum (1, 2) Then MeSum (1)
If csum (2, 2) Then MeSum (2)
End If
I'f IncludeOral = 1 Then
I'f FoodsYN$ = "Y' Then
"If (csum (0, 3) + csum (0, 4)) Then MeSum (0) = MpeSum (0) + (csum (0, 3) +

MoeSum (0) + csuml (0, 1) / NOELInhal!
MoeSum (1) csum (1, 1) / NOELI nhal!
MoeSum (2) + csum (2, 1) / NCELI nhal!

+

MoeSum (0) + csum (0, 2) / NCELDernl
MoeSum (1) csum (1, 2) / NOELDerm
MoeSum (2) + csuml (2, 2) / NOELDerm

+

csum (0, 4))_
/" NCELOral!
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If csum (2, 4) Then MoeSum (0) = MoeSum (0) + csum (2, 4) + csum (0, 4) /
NCELOr al !
If (csum (2, 3) + csum (O, 4)) Then MeSum (2) = MeSum (2) + (csum (2, 3) +
csum (0, 4))_
/ NCELOral !
El se
If csum (0, 3) Then MeSum (0)
If csum (2, 3) Then MeSum (2)
End | f
If csum (1, 3) Then MoeSuml (1) = MoeSum (1) + csum (1, 3) / NCELOral!
End I f

MoeSum (0) + csuml (0, 3) / NOELOral!
MoeSum (2) + csum (2, 3) / NCELOral!

For i =0 To 2
If MoeSum (i) Then
moex! = 1 / MoeSun (i)
GoSub noebins ‘put into bins for later use in determning the distribution of
t hese val ues
‘for the popul ation of interest
End If
Next
End | f

End | f
End I f
End | f

Next ' nc
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Subroutine putinbins

This subroutine puts the computed exposure amount for this individual/iteration into the appropriate bin for the
corresponding exposure route and recipient. 1t also adds the exposure amount to the sum of total exposure amounts
and the sum of the square of the exposure amounts for later use in computing the mean and standard deviation for
each exposure route and recipient.

Variable definitions:

exposw#(k, j) = sum of all weighted exposures for k,j indices defined above for csum!(k,j),
weighted with CSFII statistical weight for thisindividual

expos2w#(k, j) = sum of squares of all weighted exposures for k,j indices defined above for
csum!(k,j), weighted with CSFII statistical weight for thisindividual

wght& = CSFII statistical weight for thisindividua
bin#(k,j i) = bin array for the k,j indices, i = bin number (0 to nbins)

max!(k,j) = the highest exposure value for the k, j indicesin the current analysis

Code:

exposw#(k, j) = exposw#(k, j) + csum (k, j) * wght&
expos2wi#(k, j) = expos2w#(k, j) + (csum (k, j) ~ 2) * wght&
If csum (k, j) > max!(k, j) Then max!(k, j) = csum (k, j)

If csum (k, j) = 0 Then
bi n#(k, j, 0) = bin#(k, j, 0) + wght&
El se
X = Int(Log(csum (k, j) / scalar!(k, j)) / Log(1.01)) + 1
If X <1 Then
X=1
El sel f X > nbins Then
X = nbins + 1
End I f
bin#(k, j, X) = bin#(k, j, X) + wght&
End | f
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Subroutine Appexpos

This subroutine is called from the main computational subroutine to calculate the exposure amounts derived from
AGX filet (t = 1 to ntreat) for the current individual/iteration over the days of interest (as specified by the user).
These exposure amounts are exposure route specific and are based on the application scenario selected for this
iteration, the amount of residue available per unit of contact on each application day, the amounts still available on
the day of contact (possibly from more than one application of this treatment), and the amount of physical contact
for thisindividual on this day that resultsin residue uptake. It also computes the applicator exposure on the day of
application for each application for self-application scenarios.

Variable definitions:

Px! = arandom number (the next random number in the sequence generated by the random number generator

Prt!(t, idem(2)) = the probahility of treatment t in region idem(2), where idem(2) is a demographic variable
indicating the region (1-4) in which the CSFII participant lives

X = the number of days between treatment and contact. If x = -1, thereis no contact with atreated area

PrSAl(t) = the probability that treatment t is self-applied (as opposed to professionally applied). Note that the
probability of professional application = 1-PrSAl(t)

SA (boolean) = 1 when self-application is determined, O when professional application is determined
PA (boolean) = 1 when professional application is determined, O when self-application is determined

NFrSA(t) = number of self-application scenarios for treatment t under consideration, each with its own probability
of occurrence.

CumPrFrSAl(t,f) = cumulative probability of the self-application scenarios being considered, where CumPrFrSAI(t,
NFrSA(t)) = 1.00

W52a = the week of the year in which the first application is made for this treatment

D7a = the day of the week in which the first application is made for this treatment

CumProbW!(t,w,1) = the cumulative probability that the first application is made in week w for treatment t
CumPrSAW!(t, d) = the cumulative probability that the first application made on day d for the current treatment
d365a(1) = day of year of the current treatment, first application

contact = the day of year that exposure from contacting atreated areais being calculated

RandomWeek(t, 1) (boolean), value = 1 indicates that the day of week of application is recal culated with each
application; value = 0 indicates that the day of the week of re-application through the year is same asiinitial
application (self-application scenario)

Interval SA(t, s, k) = theinterval in days between treatment k and application k —1 for treatment t, scenario s, where k
= 1listheinitia application this year.

ActiveExp(t, 1) = the maximum period for which exposure is possible after the last application for treatment t, self-
application scenario
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Ndays = the number of daysin arow for which exposureis calculated
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Code:

px! = Rnd(1)

If px! > PrT!(t, iden(2)) Then 'no treatnent
)E(xizt-éub

El se
px! = Rnd(1)

If px! < PrSAl(t) Then "Sel f application househol d
sa =1 "px! < PrSAl (t) because when px! = 0, SAis selected even though it if mght have a
zero prob
pa =0

" Application scenario selection
px! = Rnd(1)
For f = 1 To NFrSA(t)
If px! < CunPrFrSAl(t, f) Then s = f: Exit For
Next
If s =0 Then s = NFrSA(t)

'get week of year for first application

px! = Rnd(1)

ws2a = 0

If Model SA(t) = 1 Then ‘regular frequency throughout year

If FrSA(t, s) = 1 Then 'FrSA(t,s) = nunber of applications per year
freq =1

El se
freq = interval SA(t, s, 2) [ 7

End | f

For w=1 To freq
If px! <= w/ freq Then ws2a = w. Exit For

Next

If ws2a = 0 Then wh2a = freq

El sel f Moddel SA(t) = 2 Then
For w= 1 To 52
If px! < cunprobw (t, w, 1) Then wh2a = w. Exit For '2.03
Next

End | f

'get day of week for application
px! Rnd( 1)
d7a 0
For d =1 To 7
If px! < CunPrSAW (t, d) Then
d7a = d
Exit For
End | f
Next
If d7a = 0 Then d7a = 7

ReDi m d365a( Fr SA(t, s))
d365a(1l) = (wh2a - 1) * 7 + d7a 'get day of year for application 1
contact = d365c

If contact >= d365a(l) + interval SA(t, s, FrSA(t, s)) + ActiveExp(t, 1) Then

'no exposure possible on this day or any later day in this year, no need to check
X=-1
GoTo EndMbdel SA

End If

flag365 = 0

If FrSA(t, s) > 1 Then 'nunber of applications in year
'conpute day of application, D365a(), for each follow on application in year
"this is only invoked on the first of ndays
For a = 2 To FrSA(t, s)

-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=

Presented by Novigen Sciences, Inc. — Page 10
September 27, 2000

Copyright Novigen Sciences, Inc. 2000 Portions Copyrighted by Durango Software 2000



I f Randomiéek(t, 1) = 0 Then
‘don’t select a day of week at randomfor follow on application
d365a(a) = d365a(1l) + interval SA(t, s, a)
El se
flag = 0
If a =2 Then
If interval SA(t, s, a) >= Randomieek(t, 1) * 2 * 7 Then flag = 1
"* 2 means that there nust be at least a full week between treatnents

El se
If interval SA(t, s, a) - interval SA(t, s, a - 1) >= RandomMeek(t, 1) * 2 * 7 Then
flag = 1
End | f
If flag Then
px! = Rnd(1)
d7x = 0
For d =1 To 7 'get day of week for reapplication
If px! < CunPrSAW (t, d) Then d7x = d: Exit For
Next d
If d7x = 0 Then d7x = 7
El se
d7x = d7a ‘reapplication day of week same as first application
End | f
d365a(a) = d365a(l) - d7a + d7x + interval SA(t, s, a)
End | f
Next a
End | f

If FrSA(t, s) > 1 Then 'nunber of applications in year
'conpute day of application, D365a(), for each follow on application in year
"this is only invoked on the first of ndays
For a = 2 To FrSA(t, s)
I f RandomAéek(t, 1) = 0 Then
d365a(a) = d365a(l) + interval SA(t, s, a)
El se
flag 0
If a 2 Then
If interval SA(t, s, a) >= RandomAeek(t, 1) * 2 * 7 Then flag = 1
'*2 means that there nust be at least a full week between treatnents

El se
If interval SA(t, s, a) - interval SA(t, s, a - 1) >= RandomMek(t, 1) * 2 * 7 Then
flag = 1
End | f
If flag Then
px! = Rnd(1)
d7x = 0
For d =1 To 7 'get day of week for reapplication
If px! < CunPrSAW (t, d) Then d7x = d: Exit For '2.03
Next d
If d7x = 0 Then d7x = 7
El se
d7x = d7a
End If
d365a(a) = d365a(l) - d7a + d7x + interval SA(t, s, a)
End | f

If d365a(a) > 365 And Model SA(t) = 2 Then
d365a(a) = d365a(a) - 365
flag365 = 1 'used later to force nodel-2 for-next loops to fully execute
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End | f
|l asta(a) = d365a(a) 'save for future iterations (by link or chronic)
If Model SA(t) = 1 And contact + ndays - 1 < d365a(a) Then Exit For
'no further contact possible
Next a
End |f

X=-1

If (flaglink =1 O dd > 1) And lasta(0) = 1 Then GoTo EndMWbdel SA 'contact day is after end
of last active exposure period

flagcontact = 0 "when this is 1, sane contact anount (cx!) is used since this is the sane
day and sane person

For a = 1 To FrSA(t, s) 'check each application during current year
If flaglink =1 O dd > 1 Then d365a(a) = lasta(a)
If flag365 = 0 And contact < d365a(a) Then Exit For 'no further contact possible this year

If contact >= d365a(a) And contact < d365a(a) + ActiveExp(t, 1) Then
X = contact - d365a(a)
activecontact =1
Assi gntype = AssigntypeSA(t, ss)
bodyfactorx = bodyfactor(t)
apyear = 1
GoSub Conput eC
flagcontact = 1
If cc! Then GoSub GETCLC2C3
If contact = d365a(a) And applicator = 1 Then GoSub ASSI GNAP ' get sel f-application

exposure
End | f
Next a

EndMbdel SA:
El se ‘professional application scenario determ nation

The same algorithms are used to cal cul ate the professional application scenario as are coded
above
to cal cul ate the occupant applicator.

End | f
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Subroutine ComputeC

This subroutine computes the daily contact amount for the current individual to be used in the current exposure
computation, unless a contact amount from a previous pass isto be used again. It then computes the available
residue amount and multiplies this by the contact amount to compute

Variable definitions:

Flagcontact (boolean) = 1 if the contact amount has already been selected for thisuse; 0 if not
NcontacWK (t,ss) = the assigned contact period (1-5) from this AGX file (t) and exposure schedule (ss)
Cwn = contact week number (1-5)

D365c¢ = the day of the year for which contact is being determined

Cc! = contact amount

Bodyfactorx (boolean) = 1 if body adjustment factor isto be used in the contact equation (specified in AGX file
before specifying the contact parameters)

AssignType = 3 if available residue amount for this day is to be taken from aresidue distribution;
=4 if available residue amount is computed for application day, then degraded using sub
DEGRADATION (as specified in AGX file)

ContactSA(t, ss, pt, cwn) = The contact index for AGX filet, schedule ss, age group pt, contact week period cwn

cday0!(a) = the residue amount generated for application a on the day of application (to be used again with
degradation algorithm)

icdayO(a) (boolean) = the residue amount for application day a has already been generated

Code:

If flagcontact = O Then 'contact has not yet been chosen for this person on this day
'sel ect appropriate contact week nunber (cwn)

If NContactWK(t, ss) = 1 Then
cwn =1
El se
If d365c > 357 Then '357 = |last day of 51st week, thus d365c is in |last week
cwn = NContact WK(t, ss)
El se
cwn = 1
Wi |l e d365¢c > Contact WK(t, ss, cwn) * 7
cwn = cwn + 1
Wend
End I f
End | f

cc! =0
If ContactSA(t, ss, pt, cwn) Then
GoSub cont act cal cs
If cc! = 0 Then Return
I f bodyfactorx Then
Cal | BodyAdj (bodyfactorx, baf!, idem())

cc! = cc! * baf!
End | f
cx! = cc! "hold this nunber tenporarily
El se
cx! =1 "set up for multiplication
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End | f
El se

"use cx! (contact ampbunt) from |l ast pass
End | f

cc! =0
If Assigntype = 3 Then 'contact with exposure on day x

GoSub ExposCal cs 'get exposure anount on day x, cc!
'note that exposure amount is newy sel ected each day after application, even for

chronic
anal ysi s
If cc! =0 Then Return
cc! =cc! * cx! '"multiply by contact anmpunt
El sel f Assigntype = 4 Then ‘contact with exposure on day O with degr., cc!

I f icdayO(a, apyear) = 0 Then ‘application day residue anpbunt has not yet been
det er m ned
xx = X 'tenporary save of x
X=0
GoSub ExposCal cs 'get exposure on application day, cc!
X = XX 'restore x

cday0O! (a) = cc! ‘save the application day residue amount for application a
icdayO(a) =1 ‘the application day residue anpbunt has been saved for application
a

El se
cc! = cdayO!(a) ‘use application day residue anmount already determ ned

End If

If cc! = 0 Then Return

cc! = cc! * cx!

GoSub DEGRADATION 'get cc! * df!(x)

End | f
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Subroutine ContactCalcs
This subroutine calculates a contact amount based on the distribution function assigned.

Variable definitions:

ContactSA(t,ss,pt,cwn) = The contact function index assigned in AGX file t, exposure schedule ss, age group
pt, contact week number cwn)

ConDisType(t,g) = Contact distribution type from AGX filet, contact function g (seelist of distribution
types elsewhere in this document)

Px! = random number (0-.9999999)
Cc! = contact amount

Sub GETFROMCDF is a subroutine which will retrieve a contact value from a contact distribution file (CDF)
having n contact values, each having the probability 1/n of being selected when drawn with a random number px!

Sub CONASSIGN2 is a subroutine similar to subroutine ContactCal cs which allows contact values to be drawn
from other (specifically identified) contact functionsin the same AGX file and then be combined asindicated (i.e.,
multiplied, added, or divided).

cont act cal cs:
cc!l =0
g = Contact SA(t, ss, pt, cwn) 'index for contact functions

I f ConDi sType(t, g) > 0 Then px! = Rnd(1)
I f ConDi sType(t, g) = -1 Then
cc! = ConParam (t, g, 1)

El sel f ConDi sType(t, g) = 1 Then
Cal |l uniform(px!, ConParam (t, g, 1), ConParanl (t, g, 2), cc!)

El sel f ConDi sType(t, g) = 2 Then
Cal | pareto(px!, ConParam (t, g, 1), ConParaml (t, g, 2), ConParanl (t, g, 3), cc!)

El sel f ConDi sType(t, g) = 3 Then
Call triangul ar(px!, ConParam (t, g, 1), ConParam (t, g, 2), ConParam (t, g, 3), cc!)

El sel f ConDi sType(t, g) = 4 Then
Call normal (px!, ConParam (t, g, 1), ConParaml (t, g, 2), ConParanml (t, g, 3), cc!)
If cc! <0 Then cc! =0

El sel f ConDi sType(t, g) = 5 Then
Cal | | ognornmal (px!, ConParam (t, g, 1), ConParaml (t, g, 2), ConParanl (t, g, 3), cc!)

El sel f ConDi sType(t, g) = 6 Then
'get exposure fromassigned array read in before analysis
ii = ConParam (t, g, 1)
GoSub GETFROMCDF
cc! = ccdf!

El sel f ConDi sType(t, g) = 7 Then
ii = ConParam (t, g, 1)
px! = Rnd(1)
Call CunDist(px!, t, ii, npairs(), CunProb!(), CunExp!(), cc!)

El sel f ConDi sType(t, g) = 8 O ConDi sType(t, Q)
I f ConDi sType(t, g) = 8 Then cc! = 1 Else cc!
For j1 =1 To 3

ConDi sType2 = ConDi sType(t, ConParam (t, g, j1))
If ConDi sType2 Then 'j1l = 3 may be null for 8 & 9, always null for 10
g2 = ConParam (t, g, j1)

9 O ConDisType(t, g) = 10 Then
0
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GoSub CONASSI G\2 ' get c2

I f ConDi sType(t, g) = 8 Then 'multiplicative
cc! =cc! * c2

El sel f ConDi sType(t, g) = 9 Then 'additive
cc! =cc! + c2

El sel f ConDi sType(t, g) = 10 Then ' division

If j1=
cc! =
El se
If c2
cc!
El se
cc!
End I f
End I f
End I f
End I f
Next
End I f

1 Then
c2

Then
= cc! |/ c2!

=0 'returns O if division by 0
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Subroutine ExposCalcs
This subroutine calculates a residue amount based on the distribution function assigned.

Variable definitions:

X = number of elapsed days between application and contact

ActiveExp(t, j) = maximum number of days for which the residue from an application in AGX filet can be
active, wherej = 1 for self-application (i.e., occupant application) and j = 2 for
professional application (which might be a more concentrated application with longer
life)

DaysMapSA(t,ss, x) = the map used to determine which residue function to use, based on the AGX file,
exposure schedule, and number of elapsed days

AssignmentSA(t,ss,pt,d) = The residue function index assigned in AGX filet, exposure schedule ss, age group
pt, index based on elapsed days, d

ExpDisType(t,g) = Residue distribution type from AGX filet, residue function g (seelist of distribution
types elsewhere in this document)

Px! = random number (0-.9999999)
Cc! = residue amount

Sub GETFROMEDF is a subroutine which will retrieve aresidue value from aresidue distribution file (RDF)
having n residue val ues, each having the probability 1/n of being selected when drawn with a random number px!

Sub EXPASSIGNZ is asubroutine similar to subroutine ExposCalcs which allows residue values to be drawn from
other (specifically identified) residue functionsin the same AGX file and then be combined asindicated (i.e.,
multiplied, added, or divided).

Code:

cc! =0

If sa Then 'renenber that activeexp days start at day O
If X >= ActiveExp(t, 1) Then Return

El sel f pa Then
If X >= ActiveExp(t, 2) Then Return

End |f

0
daysmapSA(t, ss, X)
If d =0 Then Return

d
d

g = Assignnment SA(t, ss, pt, d) ‘index for residue functions
I f ExpDi sType(t, g) > 0 Then px! = Rnd(1)

| f ExpDi sType(t, g) = -1 Then
cc! = ExpParan (t, g, 1)

El sel f ExpDi sType(t, g) = 1 Then
Cal |l uniform(px!, ExpParam (t, g, 1), ExpParanl (t, g, 2), cc!)

El sel f ExpDi sType(t, g) = 2 Then
Cal| pareto(px!, ExpParam (t, g, 1), ExpParam (t, g, 2), ExpParam (t, g, 3), cc!)
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El sel f ExpDi sType(t, g) = 3 Then
Call triangul ar(px!, ExpParam (t, g, 1), ExpParam (t, g, 2), ExpParam (t, g, 3), cc!)
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El sel f ExpDi sType(t, g) = 4 Then
Call normal (px!, ExpParam (t, g, 1), ExpParam (t, g, 2), ExpParam (t, g, 3), cc!)
If cc! <0 Then cc! =0

El sel f ExpDi sType(t, g) = 5 Then
Cal |l |ognormal (px!, ExpParam (t, g, 1), ExpParam (t, g, 2), ExpParam (t, g, 3), cc!)

El sel f ExpDi sType(t, g) = 6 Then
'get exposure from assigned array read in before analysis
ii = ExpParam (t, g, 1)
GoSub GETFROVEDF
cc! = cedf!

El sel f ExpDi sType(t, g) = 7 Then
ii = ExpParanm (t, g, 1)
Call CunDist(px!, t, ii, npairs(), CunProb! (), CunmExp!(), cc!)

8 O ExpDisType(t, g) = 9 O ExpDisType(t, g) = 10 Then

El sel f ExpDi sType(t, g) = =
= 8 Then cc! =1 Else cc! =0

I f ExpDi sType(t, Q)
For j1 =1 To 3
ExpDi sType2 = ExpDi sType(t, ExpParam (t, g, j1))
I f ExpDi sType2 Then 'j1 = 3 may be null for 8 & 9, always null for 10
g2 = ExpParam (t, g, j1)

GoSub EXPASSI G\2 ' get c2!
I f ExpDi sType(t, g) = 8 Then 'multiplicative

cc! = cc! * c2!
El sel f ExpDi sType(t, g) = 9 Then 'additive
cc! = cc! + c2!

El sel f ExpDi sType(t, Q) 10 Then ' divi sion
If j1 =1 Then

cc! = c2!

El se
If c2! Then
cc! = cc! / c2!
El se
cc! =0 'returns O if division by 0
End | f
End | f
End I f
End | f
Next
End I f
Return
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Subroutine BodyAd;

This subroutine calculates the body adjustment factor used to be used with the contact amount when the contact
amount is normalized, as defined by the user in the AGX file. Body adjustment factors can be used with dermal and
inhalation contact amounts but not with oral contact amounts.

Variable definitions
idem(14) = htincm

idem(13) =wtinkg

idem(5) = sex

idem(4) = age

bfx = 1 for body surface area calculation (dermal); = 2 for breathing rate calculation (inhal ation)

baf! = calculated body adjustment factor

Code:
If bfx = 1 Then 'body surface area in nR
baf! = 0.0235 * idem(14) ~ 0.42246 * idem(13) ~ 0.51456 '
baf! = baf! * 10000 'change to cnR
baf! = baf! / 100 'to correct for using percent (rather than ratio) in contact paraneter

El self bfx = 2 Then 'resting breathing rate in nB/hr
If idem(5) = 1 Then 'males
If idem(4) < 3 Then
bmr! = 0.249 * idem(13) - 0.127
El self idem(4) < 10 Then
bnr! = 0.095 * iden(13) + 2.11
El sel f idem(4) < 18 Then
bmr! = 0.074 * idem(13) + 2.754
El self idem(4) < 30 Then
bnr! = 0.063 * idem(13) + 2.896
El self idem(4) < 60 Then
*

bnr! = 0.048 idem(13) + 3.653
El se
bnt! = 0.049 * iden(13) + 2.459
End I f
El se

If idem(4) < 3 Then

bnt! = 0.244 * iden(13) - 0.13
El sel f idem(4) < 10 Then

bnr! = 0.085 * iden(13) + 2.033
El sel f idem(4) < 18 Then

bnr! = 0.056 * idenm(13) + 2.898
El sel f idem(4) < 30 Then

bnr! = 0.062 * iden(13) + 2.036
El self idem(4) < 60 Then
*

bmr! = 0.034 * idem(13) + 3.538
El se
bnr! = 0.038 * idem(13) + 2.755
End | f
End | f
baf ! bnr! * 1.35 '(H = .05 VQ=27) 'daily breathing rate in nB

baf !
End I f

baf! / 24 'hourly rate in n8

End Sub
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Subroutine GETC1C2C3:

This subroutine assigns the current exposure value (cc!) to the appropriate exposure route array C!(). In the case
where dermal must be broken into dermal and oral amounts, i.e., where dermal includes hand-to-mouth residue
transfer, the exposure value is separated into two amounts before assigning these amounts to array C!().

Variable definitions:

ExpTypex(t) isthe exposure route type assigned in AGX filet (1 = inhalation, 2 = dermal, 3 = oral)
Percoral! = the decimal value of the percent of dermal pick-up transferred to the mouth

Sub CALC_HTM_RATIO isasubroutine similar to ContactCalcs which derives a percentage HTM value from the
assigned contact function.

Code:

c!(0) =c!(0) + cc!
I f ExpTypex(t) < 4 Then 'individual exposure paths
c! (exptypex(t)) = cc!

El se 'conbi ned dernal and oral need to be broken apart
percoral! =0
If g_AGXType(t) < 4 Then
"old agx file type; all distribution data were saved in decimal form except cum dist
| f HTMDI st Type(t, pt) Then GoSub CALC HTM RATI O

El se 'new agx file type, all data were saved as percent and must be converted to deci nal

| f HTMDI st Type(t, pt) Then
GoSub CALC_HTM RATI O

percoral! = percoral! / 100
End | f
End | f
c!(2) =cc! * (1 - percoral!)
c!(3) = cc! * percoral!
End | f
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Subroutine ASSI GNAP:

This subroutine is used to generate applicator exposure on the day of application (same distribution used for al
applicators)

Note: in older AGX files, al three exposure routes for applicators could be handled in asingle AGX file. In newer
AGX files, only one exposure route can be handled, the same exposure route declared for occupant exposure. In
order to maintain backwards compatibility, this subroutine will work with both AGX file types. Note that if the
contact amount is not specified, the residue amount is assumed to be the exposure amount, i.e., it is not multiplied by
the O contact value.

Variable definitions.

Cappx! = the applicator exposure amount
Cappl(i) = the exposure-route specific array of applicator exposure amounts for this pass

AppDistType(t, i, j) = The applicator distribution type for AGX filet, exposure routei (1 to 3), j = 1 for contact
distribution type, j = 2 for residue distribution type, j = 3 for residue distribution type when representing exposure
amount.

Subroutine COMPAPP is a subroutine similar to subroutine ContactCalcx and ExposCalcs
which returns a contact value or aresidue value from the designated distribution function.

Code:

For i = 1 To naxapp

'note: maxapp refers to highest applicator exposure type (1-3), not the max nunber of
application types

"thus maxapp =3 when oral/gi is used, even if it is the only one used

cappx! =0
If (AppDi st Type(t, i, 1) <> 0 And AppDi st Type(t, i, 2) <> 0) O AppDi stType(t, i, 3) <> 0 Then
"with new agx format appdisttype(t,i,3) is not used; force the next test

I f AppDi st Type(t, i, 1) O g_AGXType(t) >= 4 Then

k =1 'contact rate
GoSub COVPAPP
cappl! = cappx! ‘tenporary save of cappx!
I f cappx! > 0 Then
k = 2 'residue anmount
GoSub COVPAPP
cappx! = cappl! * cappx!

End | f

El sel f AppDi st Type(t, i, 3) Then
k = 3 'exposure anpunt
GoSub COWPAPP

End | f

I f cappx! Then capp! (i) = cappx!

End |f
Next
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Subroutine Degradation

This subroutine calculates the amount of available residue x days after the day of application, based either on a
straight-line degradation model or a haf-life model.

Variable definitions:

X = elapsed days from application
Df!l() isan array of computed degradation factors

AssignmentSA(t, ss, pt, j) = the degradation type used in AGX filet, exposure schedule ss, age group pt,
j =1 for haf life, j = 2 for straight line

hi! = half lifein days (as assigned in AGX file)
zpoint! = zero point in straight-line calculation

cc! isthe residue amount on the day of application
Code:

If X Then 'only do DEGRADATION i f contact date is after day of application
ReDi m df! (X To X)

I f Assignment SA(t, ss, pt, 2) =1 Then '"this is degr. type
hl! = DegParam (t, ss, pt)
Call halflife(X, X hi!, df!())
El se
zpoint! = DegParam (t, ss, pt)
Call straightline(X, X, zpoint!, df!())
End |f
cc! = cc! * dfl (X

End I f

Subroutine straightline(dl, d2, zpoint!, df!())

Generates a vector of degradation scalars based on the straight-line degradation of the chemical
residue to zero

For i = dl1 To d2 ‘returns day dl to d2
If zpoint! Then
sumd! =i / zpoint!

If sund! > 1 Then sund! =1
df! (i) =1 - sund!

El se
df!(i) =0

End I f

Next

Subroutine halflife(d, d2, hit, df!()

Generates a vector of degradation scalars based on the half-life of the chemical residue
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For i = dl1 To d2 ‘'returns day dl to d2
df! (i) = 0.5 ((i) / hlt!)
Next
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Calculation of mean and standard deviation of exposure amounts by
exposureroute and recipient
Means
I'f FoodsYN$ = "Y" Then
crmeans! (0, 4) = exposw#(0, 4) / userdaysw# ‘this is the user nean

End I f

If Treat YN$ = "Y" Then
For k = 0 To 2

For j = bottom(k) To 3
cnmeans! (k, j) = exposw#(k, j) / userdaysw# ‘this is the user nean
Next
Next
End I f

If FoodsYN$ = "Y' And Treat YN$ = "Y' Then
crmeans! (2, 4) = cneans! (2, 3) + cneans! (0, 4)

End |f
| f persdaysw# Then
userpcratio! = userdaysw# / persdaysw# * 100 'percent of person-days that are users
El se
userpcratio! =0
End | f

Not e: per capita nmean = cneans!(k, j) * userpcratio! / 100

St andard devi ati on
Var u# = vari ance

Exposw#(x,y) = sumof all exposures (weighted using CSFII statistical weights) for the exposure
routes and
reci pient types (see csunm ( ) for correspondi ng i ndex definitions)

Expos2w#(x,y) = sumof squares related to exposw#()
Sdu# = standard deviation for users

Sdpc# = standard devi ation per capita

| f userdaysw# > 1 Then
varu# = (expos2w#( X, y) - (exposw#(X, y) ~ 2) / userdayswt) / (userdaysw# - 1)
If varu# < 0 Then varu# = 0
sdu# = varu# "~ 0.5
var pc# = (expos2w#( X, y) - (exposw#(X, y) ™ 2) / persdaysw#) / (persdaysw# - 1)
If varpc# < 0 Then varpc# = 0
sdpc# = varpc# N 0.5

El se
sdu# = -1
sdpc# = -1
End | f
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Theremaining subroutinesin this section are used to compute an
amount, c!, given adistribution type and appropriate parameters,
as passed from the calling code above.

Subroutine lognor mal(p!, m!, sd!, max!, cl)

Draws areal number from alog-normal distribution

Variable definitions:

p! = random number
m! = mean
sd! = standard deviation

max! = maximum value
Code:

If m > 0 Then
mx! = Log((m ~ 2) / ((mM ~ 2 + sd!l ~2) ~ 0.5))
sdx! = (Log(1 + (sd! / m) ~ 2)) ~ 0.5
Call normal (p!, nx!, sdx!, 0, c!)
c! = Exp(c!)
If max! Then
If ¢! > max! Then ¢! = max!
End I f
El se
cl =0
End I f

Subroutine normal(p!, m!, sd!, max!, c!)
Draws a real number from a normal distribution

Variable definitions:

p! = random number
m! = mean
sd! = standard deviation

max! = maximum value

Code:
If p! =0 Then p! = 0.0000001
If p! =1 Then p! = 0.9999999
If p! <= 0.5 Then
y! = -Log(2 * p!)
El se
yl = -Log(2 * (1 - p!))
End I f
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If y! <> 0 Then
top! =4 * yl ~ 4+ 100 * yl ~ 3 + 205 * y! ~ 2
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bottom =2 * y! ~ 3 +56 * yl A2+ 192 * yl + 131
If bottom Then
qgquot! = top! / bottom

El se
quot! =0
End | f
c! = (quot! ~ 0.5)
If p! <= 0.5 Then c! = -c!
El se
cl =0
End I f
c!l =c! * sd +m
If max! Then
If ¢! > max! Then ¢! = nax!
End I f

Subroutine pareto(p!, a!, k!, max!, c!)
Draws areal number from a pareto distribution

Variable definitions:

p! = random number
k! = location parameter
al = shape parameter

max! = maximum value
Code:

If p! <1 Then
cl =kt / (1- p!)y ~(1/ a!)
If max! Then
If ¢! > max! Then ¢! = max!
End I f
El se
cl =0
End I f

Subroutinetriangular (p!, I!, m!, u!, cl)

Draws areal number from atriangular distribution

Variable definitions:

p! = random number
I = lower limit
m! = most likely value

u! = upper limit

Code:

-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=

Presented by Novigen Sciences, Inc. — Page 25
September 27, 2000

Copyright Novigen Sciences, Inc. 2000 Portions Copyrighted by Durango Software 2000



El se

ht = (m - 1) / (ul - 1)
If p! <= h! Then
cl =11 + (u - Ity * (p! * hl) ~0.5
El se
cl = 1! + (u -1y *(1-(1- h! - p! +p! * hl) ~0.5)
End | f
End I f

Subroutine uniform(p!, I!, u!, c!)
Draws area number from a uniform distribution

Variable definitions:

P! = random number
I! = lower limit
u! = upper limit

Code:

cl =11 +p! * (u - 11)
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Appendix B

Resultsof Granular Turf Product Example
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Adult Single Day (Randomy Sel ected) Exposures

Novi gen Sci ences ver. 4.04
CALENDEX Anal ysis for CHEM CAL X CSFI I 1994- 96
AGM file: C\exanples\Turf short-term AGM

No dietary analysis

Exposure anal ysis for non-specific day (contact dates throughout year)

Anal ysi s Date 08-23-2000: 09: 38: 47 Exposure anmounts adjusted for body wei ght
NCEL Oral = 20 I nhal ation = 20 Dermal = 85 ng/kg bw day

Est'd nax exposure: Oral = 100 I nhal ati on = 100 Dermal = 100 ngy/ kg bw day
MC iterations = 100 MC seed= 10

Anal yst Conment s:

Popul ation paraneters: Adults (18+) Al Seasons
Al Regions Sex: MF-all
Al Races

Qccupant | nhal ati on Exposure
No exposure

Cccupant Dermal Exposure

Daily Exposure Anal ysis
(mg/ kg body wei ght/day)
per Capita per User

Mean 0. 038388 0. 096094
St andard Devi ati on 0.071242 0. 084616
Mar gi n of Exposure 2214 885

Percent of Person-Days that are User-Days = 39.95%

Estimat ed percentile of user-days exceedi ng cal cul ated exposure
in ng/ kg body wt/day and correspondi ng Margin of Exposure (MOE)

Percentile Exposur e MOE Percentile Exposur e MOE

90. 00 0. 008816 9642 10. 00 0. 215910 394
80. 00 0. 020475 4151 5.00 0. 264350 322
70. 00 0. 036305 2341 2.50 0. 307724 276
60. 00 0. 054473 1560 1.00 0. 359630 236
50. 00 0.074724 1138 0.50 0. 396019 215
40. 00 0. 097636 871 0.25 0. 430365 198
30. 00 0. 124936 680 0.10 0. 473281 180
20. 00 0. 160577 529

Estimated percentile of per-capita days exceedi ng cal cul ated exposure
in ng/ kg body wt/day and correspondi ng Margin of Exposure (MOXE)

Percentile Exposur e MOE Percentile Exposur e MOE
90. 00 0. 000000 n/ a 10. 00 0.141290 602
80. 00 0. 000000 n/ a 5.00 0. 198828 428
70. 00 0. 000000 n/ a 2.50 0. 249067 341
60. 00 0. 000000 n/ a 1.00 0. 307648 276
50. 00 0. 000000 n/ a 0.50 0. 347459 245
40. 00 0. 000000 n/ a 0. 25 0. 384682 221
30. 00 0. 027804 3057 0.10 0. 430308 198
20. 00 0. 074592 1140

Qccupant Oral /G Exposure (non-dietary)
No exposure

Di etary Exposure
No exposure
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Adult Single Day (Randomy Sel ected) Exposures

Total Applicator Inhalation + Dermal Exposure

Means for conbined pat hways are not reported when NCEL's are different.

Percent of Person-Days that are User-Days = 39.95%

Estinmated percentile of user-days exceedi ng cal cul ated exposure
in ng/ kg body wt/day and correspondi ng Margin of Exposure (MOE)

Percentile Exposur e MOE Percentile Exposur e MOE

90. 00 n/a n/a 10. 00 n/a n/a
80. 00 n/a n/a 5. 00 n/a n/a
70. 00 n/a n/a 2.50 n/a n/a
60. 00 n/a n/a 1.00 n/a 350
50. 00 n/a n/a 0.50 n/a 250
40. 00 n/a n/a 0.25 n/a 200
30. 00 n/a n/a 0.10 n/a 160
20. 00 n/a n/a

Estinmated percentile of per-capita days exceedi ng cal cul ated exposure
in nmg/ kg body wt/day and correspondi ng Margi n of Exposure (MOE)

Percentile Exposur e MOE Percentile Exposur e MOE

90. 00 n/a n/a 10. 00 n/a n/a
80. 00 n/a n/a 5. 00 n/a n/a
70. 00 n/a n/a 2.50 n/a n/a
60. 00 n/a n/a 1.00 n/a n/a
50. 00 n/a n/a 0.50 n/a 420
40. 00 n/a n/a 0. 25 n/a 270
30. 00 n/a n/a 0.10 n/a 200
20. 00 n/a n/a
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Adult Single Day (Randomy Sel ected) Exposures
Applicator Inhalation Exposure

Dai |l y Exposure Analysis
(rmg/ kg body wei ght/day)
per Capita per User

Mean 0. 000445 0.001114
St andard Devi ati on 0. 005560 0. 008755
Mar gi n of Exposure 44949 17957

Percent of Person-Days that are User-Days = 39.95%

Estimat ed percentile of user-days exceedi ng cal cul ated exposure
in ng/ kg body wt/day and correspondi ng Margin of Exposure (MOE)

Percentile Exposur e MOE Percentile Exposur e MOE

90. 00 0. 000000 n/a 10. 00 0. 000000 n/a
80. 00 0. 000000 n/a 5. 00 0. 000000 n/ a
70. 00 0. 000000 n/a 2.50 0. 000000 n/a
60. 00 0. 000000 n/a 1.00 0. 049673 403
50. 00 0. 000000 n/a 0.50 0.072211 277
40. 00 0. 000000 n/a 0.25 0. 088850 225
30. 00 0. 000000 n/a 0.10 0.110173 182
20. 00 0. 000000 n/a

Estimated percentile of per-capita days exceedi ng cal cul ated exposure
in ng/ kg body wt/day and correspondi ng Margin of Exposure (MOE)

Percentile Exposur e MOE Percentile Exposure MOE
90. 00 0. 000000 n/ a 10. 00 0. 000000 n/ a
80. 00 0. 000000 n/ a 5.00 0. 000000 n/ a
70. 00 0. 000000 n/ a 2.50 0. 000000 n/ a
60. 00 0. 000000 n/ a 1.00 0. 000000 n/ a
50. 00 0. 000000 n/ a 0.50 0. 041622 481
40. 00 0. 000000 n/ a 0. 25 0. 065506 305
30. 00 0. 000000 n/ a 0.10 0. 088794 225
20. 00 0. 000000 n/ a
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Adult Single Day (Randomy Sel ected) Exposures
Applicator Dermal Exposure

Dai |l y Exposure Analysis
(rmg/ kg body wei ght/day)
per Capita per User

Mean 0. 000212 0. 000531
St andard Devi ati on 0. 002647 0. 004167
Mar gi n of Exposure 400538 160009

Percent of Person-Days that are User-Days = 39.95%

Estimat ed percentile of user-days exceedi ng cal cul ated exposure
in ng/ kg body wt/day and correspondi ng Margin of Exposure (MOE)

Percentile Exposur e MOE Percentile Exposur e MOE

90. 00 0. 000000 n/a 10. 00 0. 000000 n/a
80. 00 0. 000000 n/a 5. 00 0. 000000 n/ a
70. 00 0. 000000 n/a 2.50 0. 000000 n/a
60. 00 0. 000000 n/a 1.00 0. 023637 3596
50. 00 0. 000000 n/a 0.50 0.034388 2472
40. 00 0. 000000 n/a 0.25 0. 043001 1977
30. 00 0. 000000 n/a 0.10 0. 052290 1626
20. 00 0. 000000 n/a

Estimated percentile of per-capita days exceedi ng cal cul ated exposure
in ng/ kg body wt/day and correspondi ng Margin of Exposure (MOE)

Percentile Exposur e MOE Percentile Exposure MOE
90. 00 0. 000000 n/ a 10. 00 0. 000000 n/ a
80. 00 0. 000000 n/ a 5.00 0. 000000 n/ a
70. 00 0. 000000 n/ a 2.50 0. 000000 n/ a
60. 00 0. 000000 n/ a 1.00 0. 000000 n/ a
50. 00 0. 000000 n/ a 0.50 0. 019666 4322
40. 00 0. 000000 n/ a 0. 25 0. 031222 2722
30. 00 0. 000000 n/ a 0.10 0. 042987 1977
20. 00 0. 000000 n/ a

Applicator Oral/ G Exposure
No exposure
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Adult Single Day (Randomy Sel ected) Exposures

Total Inhalation + Dernmal Exposure (Ccc. + App.)

Means for conbined pat hways are not reported when NCEL's are different.

Percent of Person-Days that are User-Days = 39.95%

Estinmated percentile of user-days exceedi ng cal cul ated exposure
in ng/ kg body wt/day and correspondi ng Margin of Exposure (MOE)

Percentile Exposur e MOE Percentile Exposur e MOE

90. 00 n/a 9500 10. 00 n/a 370
80. 00 n/a 4000 5. 00 n/a 300
70. 00 n/ a 2300 2.50 n/a 240
60. 00 n/a 1500 1.00 n/a 180
50. 00 n/a 1100 0.50 n/a 150
40. 00 n/a 850 0. 25 n/a 120
30. 00 n/a 660 0.10 n/a 100
20. 00 n/a 510

Estinmated percentile of per-capita days exceedi ng cal cul ated exposure
in nmg/ kg body wt/day and correspondi ng Margi n of Exposure (MOE)

Percentile Exposur e MOE Percentile Exposur e MOE

90. 00 n/a n/a 10. 00 n/a 580
80. 00 n/a n/a 5. 00 n/a 410
70. 00 n/a n/a 2.50 n/a 320
60. 00 n/a n/a 1.00 n/a 240
50. 00 n/a n/a 0.50 n/a 200
40. 00 n/a n/a 0. 25 n/a 160
30. 00 n/a 3000 0.10 n/a 120
20. 00 n/a 1100
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Adult Single Day (Randomy Sel ected) Exposures
Total Dermal Exposure (Ccc.+ App.)

Dai |l y Exposure Analysis
(rmg/ kg body wei ght/day)
per Capita per User

Mean 0. 038601 0. 096626
St andard Devi ati on 0. 071741 0. 085305
Mar gi n of Exposure 2202 880

Percent of Person-Days that are User-Days = 39.95%

Estimat ed percentile of user-days exceedi ng cal cul ated exposure
in ng/ kg body wt/day and correspondi ng Margin of Exposure (MOE)

Percentile Exposur e MOE Percentile Exposur e MOE
90. 00 0. 008881 9571 10. 00 0. 216869 392
80. 00 0. 020701 4106 5. 00 0.266173 319
70. 00 0. 036633 2320 2.50 0. 310703 274
60. 00 0. 054829 1550 1.00 0. 363790 234
50. 00 0. 075004 1133 0.50 0. 401165 212
40. 00 0. 097904 868 0.25 0. 438468 194
30. 00 0. 125239 679 0.10 0. 483003 176
20. 00 0.161127 528

Estimated percentile of per-capita days exceedi ng cal cul ated exposure
in ng/ kg body wt/day and correspondi ng Margin of Exposure (MOE)

Percentile Exposur e MOE Percentile Exposure MOE
90. 00 0. 000000 n/ a 10. 00 0.141706 600
80. 00 0. 000000 n/ a 5.00 0. 199653 426
70. 00 0. 000000 n/ a 2.50 0. 250613 339
60. 00 0. 000000 n/ a 1.00 0. 310617 274
50. 00 0. 000000 n/ a 0.50 0. 351296 242
40. 00 0. 000000 n/ a 0. 25 0. 389485 218
30. 00 0. 028108 3024 0.10 0. 438402 194
20. 00 0. 074868 1135
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Adult Single Day (Randomy Sel ected) Exposures

Novi gen Sci ences ver. 4.04
CALENDEX Anal ysis for CHEM CAL X CSFI I 1994- 96
AGM file: C\exanples\Turf short-term AGM

No dietary analysis

Exposure anal ysis for non-specific day (contact dates throughout year)

Anal ysi s Date 08-23-2000: 09: 38: 47 Exposure anmounts adjusted for body wei ght
NCEL Oral = 20 I nhal ation = 20 Dermal = 85 ng/kg bw day

Est'd nax exposure: Oral = 100 I nhal ati on = 100 Dermal = 100 ngy/ kg bw day
MC iterations = 100 MC seed= 10

Anal yst Conment s:

Popul ation paraneters: Adults (18+) Al Seasons
Al Regions Sex: MF-all
Al Races

Summary cal cul ations (per capita):

Mean 95th Percentile 99th Percentile 99.9th Percentile
Exposure MOE Exposure MOE Exposure MOE Exposure MOE
Occupant Dermal Exposure
0. 038388 2214  0.198828 428 0. 307648 276 0. 430308 198
Total Applicator Inhalation + Dermal Exposure
n/a n/a n/a n/a n/a n/a n/a 200
Applicator |nhalation Exposure
0. 000445 44949 0. 000000 n/ a 0. 000000 n/ a 0. 088794 225
Applicator Dermal Exposure
0. 000212 400538 0. 000000 n/ a 0. 000000 n/ a 0. 042987 1977
Total Inhalation + Dernmal Exposure (Ccc. + App.)
n/a n/a n/a 410 n/a 240 n/a 120
Total Dernmal Exposure (Ccc.+ App.)
0. 038601 2202 0. 199653 426 0. 310617 274  0.438402 194
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Toddl er Single Day (Randomy Sel ected) Exposures

Novi gen Sci ences ver. 4.04
CALENDEX Anal ysis for CHEM CAL X CSFI I 1994- 96
AGM file: C\exanples\Turf short-term AGM

No dietary analysis

Exposure anal ysis for non-specific day (contact dates throughout year)

Anal ysi s Date 08-23-2000: 09: 34: 27 Exposure anmounts adjusted for body wei ght
NCEL Oral = 20 I nhal ation = 20 Dermal = 85 ng/kg bw day

Est'd nax exposure: Oral = 100 I nhal ati on = 100 Dermal = 100 ngy/ kg bw day
MC iterations = 100 MC seed= 10

Anal yst Conment s

Popul ation paraneters: Children 1-3 Al Seasons
Al Regions Sex: MF-all
Al Races

Total Cccupant Dermal + Oral Exposure

Means for conbined pat hways are not reported when NOEL's are different

Percent of Person-Days that are User-Days = 39.19%

Estinmated percentile of user-days exceedi ng cal cul ated exposure
in ng/ kg body wt/day and correspondi ng Margin of Exposure (MOE)

Percentile Exposur e MOE Percentile Exposur e MOE
90. 00 n/ a 4100 10. 00 n/ a 220
80. 00 n/ a 2200 5.00 n/ a 170
70. 00 n/ a 1400 2.50 n/ a 140
60. 00 n/ a 1000 1.00 n/ a 120
50. 00 n/ a 730 0.50 n/ a 110
40. 00 n/ a 550 0. 25 n/ a 100
30. 00 n/ a 420 0.10 n/ a 91
20. 00 n/ a 310

Estimated percentile of per-capita days exceedi ng cal cul ated exposure
in nmg/ kg body wt/day and correspondi ng Margi n of Exposure (MOE)

Percentile Exposur e MOE Percentile Exposur e MOE

90. 00 n/a n/a 10. 00 n/a 370
80. 00 n/a n/a 5. 00 n/a 250
70. 00 n/a n/a 2.50 n/a 190
60. 00 n/a n/a 1.00 n/a 140
50. 00 n/a n/a 0.50 n/a 130
40. 00 n/a n/a 0. 25 n/a 110
30. 00 n/a 1800 0.10 n/a 100
20. 00 n/a 760

Qccupant | nhal ati on Exposure
No exposure
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Toddl er Single Day (Randomy Sel ected) Exposures
Occupant Dermal Exposure

Dai |l y Exposure Analysis
(rmg/ kg body wei ght/day)
per Capita per User

Mean 0. 054849 0. 139966
St andard Devi ati on 0.113843 0. 145462
Mar gi n of Exposure 1550 607

Percent of Person-Days that are User-Days = 39.19%

Estimat ed percentile of user-days exceedi ng cal cul ated exposure
in ng/ kg body wt/day and correspondi ng Margin of Exposure (MOE)

Percentile Exposur e MOE Percentile Exposur e MOE
90. 00 0. 008460 10047 10. 00 0. 342038 249
80. 00 0.019787 4296 5. 00 0. 435991 195
70. 00 0. 036913 2303 2.50 0. 528687 161
60. 00 0. 061443 1383 1.00 0. 632438 134
50. 00 0. 092486 919 0.50 0. 705074 121
40. 00 0. 130457 652 0.25 0. 781200 109
30. 00 0. 176830 481 0.10 0. 862279 99
20. 00 0. 241245 352

Estimated percentile of per-capita days exceedi ng cal cul ated exposure
in ng/ kg body wt/day and correspondi ng Margin of Exposure (MOE)

Percentile Exposur e MOE Percentile Exposure MOE
90. 00 0. 000000 n/ a 10. 00 0. 202658 419
80. 00 0. 000000 n/ a 5.00 0. 308003 276
70. 00 0. 000000 n/ a 2.50 0. 403931 210
60. 00 0. 000000 n/ a 1.00 0. 525480 162
50. 00 0. 000000 n/ a 0.50 0. 604631 141
40. 00 0. 000000 n/ a 0. 25 0. 681088 125
30. 00 0. 025090 3388 0.10 0. 779506 109
20. 00 0. 088873 956
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Toddl er Single Day (Randomy Sel ected) Exposures

Occupant Oral /G Exposure (non-dietary)

Dai |l y Exposure Analysis
(rmg/ kg body wei ght/day)
per Capita per User

Mean 0. 002119 0. 005406
St andard Devi ati on 0. 004385 0. 005594
Mar gi n of Exposure 9440 3699

Percent of Person-Days that are User-Days = 39.19%

Estimat ed percentile of user-days exceedi ng cal cul ated exposure
in ng/ kg body wt/day and correspondi ng Margin of Exposure (MOE)

Percentile

Exposure

. 000336

cocooooo0

000783
001446
002431
003611

. 005036
. 006822
. 009269

MOE Percentile Exposur e MOE
59549 10. 00 0. 013239 1511
25537 5. 00 0. 016896 1184
13833 2.50 0.020183 991

8226 1.00 0. 024364 821
5539 0.50 0. 027206 735
3972 0.25 0. 030101 664
2932 0.10 0. 033410 599
2158

Estimated percentile of per-capita days exceedi ng cal cul ated exposure
in ng/ kg body wt/day and correspondi ng Margin of Exposure (MOE)

Percentile

Exposur e

. 000000
. 000000

coooooo0

000000
000000
000000
000000

. 000973
. 003482

MOE Percentile Exposure MOE

n/ a 10. 00 0. 007832 2554
n/ a 5.00 0.011837 1690
n/ a 2.50 0. 015676 1276
n/ a 1.00 0. 020093 995
n/ a 0.50 0. 023253 860
n/ a 0. 25 0. 026206 763
20559 0.10 0. 030052 666
5743

Di etary Exposure

No exposure
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Toddl er Single Day (Randomy Sel ected) Exposures

Novi gen Sci ences ver. 4.04
CALENDEX Anal ysis for CHEM CAL X CSFI I 1994- 96
AGM file: C\exanples\Turf short-term AGM

No dietary analysis

Exposure anal ysis for non-specific day (contact dates throughout year)

Anal ysi s Date 08-23-2000: 09: 34: 28 Exposure anmounts adjusted for body wei ght
NCEL Oral = 20 I nhal ation = 20 Dermal = 85 ng/kg bw day

Est'd nax exposure: Oral = 100 I nhal ati on = 100 Dermal = 100 ngy/ kg bw day
MC iterations = 100 MC seed= 10

Anal yst Conment s:

Popul ation paraneters: Children 1-3 Al Seasons
Al Regions Sex: MF-all
Al Races

Summary cal cul ations (per capita):

Mean 95th Percentile 99t h Percentile 99.9th Percentile

Exposure MOE Exposure MOE Exposure MOE Exposure MOE

Total COccupant Dermal + Oral Exposure
n/a n/a n/a 250 n/a 140 n/a

Qccupant Dernmal Exposure
0. 054849 1550 0. 308003 276 0. 525480 162 0. 779506

Occupant Oral /G Exposure (non-dietary)
0. 002119 9440  0.011837 1690 0. 020093 995  0.030052
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Adul t Four-Wek Period Exposures

Novi gen Sci ences ver. 4.04
CALENDEX Anal ysis for CHEM CAL X CSFI' | 1994- 96
AGM file: C\exanples\Turf internedi ate-term AGM

No dietary analysis

Exposure anal ysis for 4 conbined contact weeks: starting week 18 (of 52)

Anal ysi s Date 08-23-2000: 09: 50: 45 Exposure anmounts adjusted for body wei ght
NCEL Oral = 20 I nhal ation = 20 Dermal = 85 ng/kg bw day

Est'd nax exposure: Oral = 100 I nhal ati on = 100 Dermal = 100 ngy/ kg bw day
MC iterations = 10 MC seed= 10

Anal yst Conment s:

Popul ati on paranmeters: Adults (18+) Al Seasons
Al Regions Sex: MF-all
Al Races

Summary cal cul ations (per capita):

Mean 95th Percentile 99t h Percentile 99.9th Percentile
Exposure MOE Exposure MOE Exposure MOE Exposure MOE
Occupant Dermal Exposure
0. 045746 1858 0.079183 1073 0. 095803 887 0.116874
Total Applicator Inhalation + Dermal Exposure
n/a n/a n/a 5200 n/a 4000 n/a 3100
Appl i cator |nhal ati on Exposure
0.001163 17192 0. 003519 5684  0.004648 4303 0. 005945 3364
Applicator Dermal Exposure
0. 000554 153395 0.001676 50705 0.002218 38320 0.002806 30287
Total Inhalation + Dernmal Exposure (Ccc. + App.)
n/a n/a n/a 970 n/a 800 n/a
Total Dernmal Exposure (Ccc.+ App.)
0. 046300 1836  0.079868 1064 0. 096575 880 0.117878
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Adul t Four-Wek Period Exposures

Popul ation paranmeters: Adults (18+) Al Seasons
Al Regions Sex: MF-all

Al Races
Novi gen Sci ences ver. 4.04
CALENDEX Anal ysis for CHEM CAL X CSFI'1 1994- 96

AGM file: C\exanples\Turf internediate-term AGM

No dietary analysis

Exposure analysis for 4 conbined contact weeks: starting week 22 (of 52)

Anal ysi s Date 08-23-2000: 10: 08: 32 Exposure anmounts adjusted for body wei ght
NCEL Oral = 20 I nhal ation = 20 Dermal = 85 ng/kg bw day

Est'd nax exposure: Oral = 100 I nhal ati on = 100 Dermal = 100 ngy/ kg bw day
MC iterations = 10 MC seed= 10

Anal yst Conment s:

Popul ation paraneters: Adults (18+) Al Seasons
Al Regions Sex: MF-all
Al Races

Summary cal cul ations (per capita):

Mean 95th Percentile 99th Percentile 99.9th Percentile
Exposure MOE Exposure MOE Exposure MOE Exposure MOE
Occupant Dermal Exposure
0. 050411 1686 0. 084865 1002  0.102609 828  0.123417
Total Applicator Inhalation + Dermal Exposure
n/ a n/ a n/ a 5200 n/ a 4000 n/ a 3100
Applicator |nhalation Exposure
0. 001157 17280  0.003521 5681  0.004691 4264 0. 005957 3358
Applicator Dermal Exposure
0. 000552 153851  0.001681 50551 0. 002220 38291 0.002818 30168
Total Inhalation + Dernmal Exposure (Ccc. + App.)
n/a n/a n/a 910 n/a 750 n/a
Total Dernmal Exposure (Ccc.+ App.)
0. 050964 1668 0. 085530 994  0.103439 822  0.123928
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Adul t Four-Wek Period Exposures

Novi gen Sci ences ver. 4.04
CALENDEX Anal ysis for CHEM CAL X CSFI I 1994- 96
AGM file: C\exanples\Turf internmediate-term AGM

No dietary analysis

Exposure analysis for 4 conbined contact weeks: starting week 26 (of 52)

Anal ysi s Date 08-23-2000: 10: 26: 36 Exposure anmounts adjusted for body wei ght
NCEL Oral = 20 I nhal ation = 20 Dermal = 85 ng/kg bw day

Est'd nax exposure: Oral = 100 I nhal ati on = 100 Dermal = 100 ngy/ kg bw day
MC iterations = 10 MC seed= 10

Anal yst Conment s:

Popul ation paraneters: Adults (18+) Al Seasons
Al Regions Sex: MF-all
Al Races

Summary cal cul ations (per capita):

Mean 95th Percentile 99th Percentile 99.9th Percentile
Exposure MOE Exposure MOE Exposure MOE Exposure MOE
Occupant Dermal Exposure
0. 050411 1686 0. 084865 1002 0.102609 828 0.123417 689
Total Applicator Inhalation + Dermal Exposure
n/a n/a n/a 5200 n/a 4000 n/a 3100
Applicator |nhalation Exposure
0. 001157 17280 0.003521 5681 0. 004691 4264 0. 005957 3358
Applicator Dermal Exposure
0. 000552 153851 0. 001681 50551 0. 002220 38291 0. 002818 30168
Total Inhalation + Dernmal Exposure (Ccc. + App.)
n/a n/a n/a 910 n/a 750 n/a 620
Total Dernmal Exposure (Ccc.+ App.)
0. 050964 1668 0. 085530 994  0.103439 822 0.123928 686
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Adul t Four-Wek Period Exposures

Novi gen Sci ences ver. 4.04
CALENDEX Anal ysis for CHEM CAL X CSFI I 1994- 96
AGM file: C\exanples\Turf internmediate-term AGM

No dietary analysis

Exposure analysis for 4 conbined contact weeks: starting week 30 (of 52)

Anal ysi s Date 08-23-2000: 10: 44: 40 Exposure anmounts adjusted for body wei ght
NCEL Oral = 20 I nhal ation = 20 Dermal = 85 ng/kg bw day

Est'd nax exposure: Oral = 100 I nhal ati on = 100 Dermal = 100 ngy/ kg bw day
MC iterations = 10 MC seed= 10

Anal yst Conment s:

Popul ation paraneters: Adults (18+) Al Seasons
Al Regions Sex: MF-all
Al Races

Summary cal cul ations (per capita):

Mean 95th Percentile 99th Percentile 99.9th Percentile
Exposure MOE Exposure MOE Exposure MOE Exposure MOE
Occupant Dermal Exposure
0. 050411 1686 0. 084865 1002 0.102609 828 0.123417 689
Total Applicator Inhalation + Dermal Exposure
n/a n/a n/a 5200 n/a 4000 n/a 3100
Applicator |nhalation Exposure
0. 001157 17280 0.003521 5681 0. 004691 4264 0. 005957 3358
Applicator Dermal Exposure
0. 000552 153851 0. 001681 50551 0. 002220 38291 0. 002818 30168
Total Inhalation + Dernmal Exposure (Ccc. + App.)
n/a n/a n/a 910 n/a 750 n/a 620
Total Dernmal Exposure (Ccc.+ App.)
0. 050964 1668 0. 085530 994  0.103439 822 0.123928 686
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Adul t Four-Wek Period Exposures

Novi gen Sci ences ver. 4.04
CALENDEX Anal ysis for CHEM CAL X CSFI I 1994- 96
AGM file: C\exanples\Turf internmediate-term AGM

No dietary analysis

Exposure analysis for 4 conbined contact weeks: starting week 34 (of 52)

Anal ysi s Date 08-23-2000: 10: 57: 51 Exposure anmounts adjusted for body wei ght
NCEL Oral = 20 I nhal ation = 20 Dermal = 85 ng/kg bw day

Est'd nax exposure: Oral = 100 I nhal ati on = 100 Dermal = 100 ngy/ kg bw day
MC iterations = 10 MC seed= 10

Anal yst Conment s:

Popul ation paraneters: Adults (18+) Al Seasons
Al Regions Sex: MF-all
Al Races

Summary cal cul ations (per capita):

Mean 95th Percentile 99th Percentile 99.9th Percentile
Exposure MOE Exposure MOE Exposure MOE Exposure MOE
Occupant Dermal Exposure
0. 050411 1686 0. 084865 1002 0.102609 828 0.123417 689
Total Applicator Inhalation + Dermal Exposure
n/a n/a n/a 5200 n/a 4000 n/a 3100
Applicator |nhalation Exposure
0. 001157 17280 0.003521 5681 0. 004691 4264 0. 005957 3358
Applicator Dermal Exposure
0. 000552 153851 0. 001681 50551 0. 002220 38291 0. 002818 30168
Total Inhalation + Dernmal Exposure (Ccc. + App.)
n/a n/a n/a 910 n/a 750 n/a 620
Total Dernmal Exposure (Ccc.+ App.)
0. 050964 1668 0. 085530 994  0.103439 822 0.123928 686
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Adul t Four-Wek Period Exposures
(Summary Plot File)

Novigen Sciences ver. 4.04

CALENDEX Summary for CHEMICAL X CSFl1 1994-96
AGM file: C:\examples\Turf intermediate-term.AGM

No dietary analysis

Exposure analysis for 4 consecutive contact weeks; sequential series: weeks 18 to 37 (of 52)
Analysis Date 08-23-2000:09:50:45  Exposure amounts adjusted for body weight

NOEL Ora =20 Inhaation=20 Derma =85 mg/kg bw/day

Est'd max exposure: Oral =100 Inhalation =100 Derma =100 mg/kg bw/day

MC iterations=10 MC seed= 10

Week Total Occupant Inhalation + Dermal Exposure
# 10 30 50 70 90 95 97.5 99 99.5 99.9
18 0.024571  0.03417 0.043318 0.053532 0.070516 0.079183 0.086783 0.095803 0.102954 0.116874
22 0.028421  0.03864 0.047893  0.05853 0.076074 0.084865 0.092732 0.102609 0.109089 0.123417
26 0.028421  0.03864 0.047893  0.05853 0.076074 0.084865 0.092732 0.102609 0.109089 0.123417
30 0.028421  0.03864 0.047893 0.05853 0.076074 0.084865 0.092732 0.102609 0.109089 0.123417
34 0.028421  0.03864 0.047893 0.05853 0.076074 0.084865 0.092732 0.102609 0.109089 0.123417
Week Occupant Inhalation Exposure
# 10 30 50 70 90 95 975 99 99.5 99.9
18 0 0 0 0 0 0 0 0 0 0
22 0 0 0 0 0 0 0 0 0 0
26 0 0 0 0 0 0 0 0 0 0
30 0 0 0 0 0 0 0 0 0 0
34 0 0 0 0 0 0 0 0 0 0
Week Occupant Dermal Exposure
# 10 30 50 70 90 95 97.5 99 99.5 99.9
18 0.024571  0.03417 0.043318 0.053532 0.070516 0.079183 0.086783 0.095803 0.102954 0.116874
22 0.028421  0.03864 0.047893  0.05853 0.076074 0.084865 0.092732 0.102609 0.109089 0.123417
26 0.028421  0.03864 0.047893  0.05853 0.076074 0.084865 0.092732 0.102609 0.109089 0.123417
30 0.028421  0.03864 0.047893  0.05853 0.076074 0.084865 0.092732 0.102609 0.109089 0.123417
34 0.028421  0.03864 0.047893 0.05853 0.076074 0.084865 0.092732 0.102609 0.109089 0.123417
Week Occupant Oral/Gl Exposure (non-dietary)
# 10 30 50 70 90 95 97.5 99 99.5 99.9
18 0 0 0 0 0 0 0 0 0 0
22 0 0 0 0 0 0 0 0 0 0
26 0 0 0 0 0 0 0 0 0 0
30 0 0 0 0 0 0 0 0 0 0
34 0 0 0 0 0 0 0 0 0 0
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Toddl er Four-Wek Period Exposures

Novi gen Sci ences ver. 4.04
CALENDEX Anal ysis for CHEM CAL X CSFI I 1994- 96
AGM file: C\exanples\Turf internmediate-term AGM

No dietary analysis

Exposure analysis for 4 conbined contact weeks: starting week 18 (of 52)

Anal ysi s Date 08-23-2000: 11: 02: 19 Exposure anmounts adjusted for body wei ght
NCEL Oral = 20 I nhal ation = 20 Dermal = 85 ng/kg bw day

Est'd nax exposure: Oral = 100 I nhal ati on = 100 Dermal = 100 ngy/ kg bw day
MC iterations = 10 MC seed= 10

Anal yst Conment s:

Popul ation paraneters: Children 1-3 Al Seasons
Al Regions Sex: MF-all
Al Races

Summary cal cul ations (per capita):

Mean 95th Percentile 99th Percentile 99.9th Percentile
Exposure MOE Exposure MOE Exposure MOE Exposure MOE
Total COccupant Dermal + Oral Exposure
n/a n/a n/a 570 n/a 470 n/a 380

Qccupant Dernmal Exposure
0. 067636 1257 0. 119546 711 0. 146145 582 0. 180217 472

Occupant Oral /G Exposure (non-dietary)
0. 005213 3836  0.009154 2185 0.011152 1793  0.013980 1431

Popul ation paraneters: Children 1-3 Al Seasons
Al Regions Sex: MF-all

Al Races
Novi gen Sci ences ver. 4.04
CALENDEX Anal ysis for CHEM CAL X CSFI'l 1994- 96

AGM file: C\exanples\Turf internediate-term AGM

No dietary analysis

Exposure analysis for 4 conbined contact weeks: starting week 22 (of 52)

Anal ysi s Date 08-23-2000: 11: 04: 13 Exposure anmounts adjusted for body wei ght
NCEL Oral = 20 I nhal ation = 20 Dermal = 85 ng/kg bw day

Est'd nmax exposure: Oral = 100 I nhal ati on = 100 Dermal = 100 ngy/ kg bw day
MC iterations = 10 MC seed= 10

Anal yst Conment s:

Popul ation paraneters: Children 1-3 Al Seasons
Al Regions Sex: MF-all
Al Races

Summary cal cul ations (per capita):

Mean 95th Percentile 99th Percentile 99.9th Percentile
Exposur e MCE Exposur e MCE Exposur e MCE Exposur e MCE
Total COccupant Dernmal + Oral Exposure
n/a n/a n/a 530 n/a 440 n/a 370

Qccupant Dernmal Exposure
0. 074694 1138 0.126976 669 0.156434 543  0.193359 440

Occupant Oral /G Exposure (non-dietary)
0. 005764 3470 0.009826 2035 0.011908 1680 0.014641 1366
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Toddl er Four-Wek Period Exposures

Novi gen Sci ences ver. 4.04
CALENDEX Anal ysis for CHEM CAL X CSFI' | 1994- 96
AGM file: C\exanples\Turf internedi ate-term AGM

No dietary analysis

Exposure anal ysis for 4 conbined contact weeks: starting week 26 (of 52)

Anal ysi s Date 08-23-2000: 11: 06: 06 Exposure anmounts adjusted for body wei ght
NCEL Oral = 20 I nhal ation = 20 Dermal = 85 ng/kg bw day

Est'd nax exposure: Oral = 100 I nhal ati on = 100 Dermal = 100 ngy/ kg bw day
MC iterations = 10 MC seed= 10

Anal yst Conment s:

Popul ati on paranmeters: Children 1-3 Al Seasons
Al Regions Sex: MF-all
Al Races

Summary cal cul ations (per capita):

Mean 95th Percentile 99t h Percentile 99.9th Percentile
Exposure MOE Exposure MOE Exposure MOE Exposure MOE
Total COccupant Dermal + Oral Exposure
n/ a n/ a n/ a 530 n/ a 440 n/ a 370
Occupant Dermal Exposure
0. 074694 1138 0.126976 669 0.156434 543  0.193359 440
Qccupant Oral /G Exposure (non-dietary)
0. 005764 3470 0.009826 2035 0.011908 1680 0.014641 1366
Novi gen Sci ences ver. 4.04
CALENDEX Anal ysis for CHEM CAL X CSFI | 1994-96

AGM file: C\exanples\Turf internediate-term AGM

No dietary analysis

Exposure anal ysis for 4 conbined contact weeks: starting week 30 (of 52)

Anal ysi s Date 08-23-2000:11:08: 01 Exposure anounts adjusted for body wei ght
NCEL Oral = 20 I nhal ation = 20 Dermal = 85 ng/kg bw day

Est'd max exposure: Oral = 100 I nhal ati on = 100 Dermal = 100 ng/ kg bw day
MC iterations = 10 MC seed= 10

Anal yst Comment s:

Popul ati on paranmeters: Children 1-3 Al Seasons
All Regions Sex: MF-all
Al Races

Summary cal cul ations (per capita):

Mean 95th Percentile 99th Percentile 99.9th Percentile
Exposur e MCE Exposur e MCE Exposur e MCE Exposur e MCE
Total COccupant Dermal + Oral Exposure
n/ a n/ a n/ a 530 n/ a 440 n/ a 370

Cccupant Dermal Exposure
0. 074694 1138 0.126976 669 0. 156434 543 0. 193359 440

Qccupant Oral /G Exposure (non-dietary)
0. 005764 3470 0. 009826 2035 0. 011908 1680 0. 014641 1366
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Toddl er Four-Wek Period Exposures

Novi gen Sci ences ver. 4.04
CALENDEX Anal ysis for CHEM CAL X CSFI I 1994- 96
AGM file: C\exanples\Turf internmediate-term AGM

No dietary analysis

Exposure analysis for 4 conbined contact weeks: starting week 34 (of 52)

Anal ysi s Date 08-23-2000: 11: 09: 56 Exposure anmounts adjusted for body wei ght
NCEL Oral = 20 I nhal ation = 20 Dermal = 85 ng/kg bw day

Est'd nax exposure: Oral = 100 I nhal ati on = 100 Dermal = 100 ngy/ kg bw day
MC iterations = 10 MC seed= 10

Anal yst Conment s:

Popul ation paraneters: Children 1-3 Al Seasons
Al Regions Sex: MF-all
Al Races

Summary cal cul ations (per capita):

Mean 95th Percentile 99th Percentile 99.9th Percentile
Exposure MOE Exposure MOE Exposure MOE Exposure MOE
Total COccupant Dermal + Oral Exposure
n/a n/a n/a 530 n/a 440 n/a 370
Qccupant Dernmal Exposure
0. 074694 1138 0.126976 669 0.156434 543  0.193359 440
Occupant Oral /G Exposure (non-dietary)
0. 005764 3470 0.009826 2035 0.011908 1680 0.014641 1366
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Toddl er Four-Wek Period Exposures
(Summary Plot File)

Novigen Sciences ver. 4.04

CALENDEX Summary for CHEMICAL X CSFl1 1994-96
AGM file: C:\examples\Turf intermediate-term.AGM

No dietary analysis

Exposure analysis for 4 consecutive contact weeks; sequential series: weeks 18 to 37 (of 52)
Analysis Date 08-23-2000:11:02:19  Exposure amounts adjusted for body weight

NOEL Oral =20 Inhalation =20 Dermal =85 mg/kg bw/day

Est'd max exposure: Oral =100 Inhalation =100 Dermal = 100 mg/kg bw/day

MC iterations=10 MC seed= 10

Week Total Occupant Dermal + Oral Exposure
# 10 30 50 70 90 95 97.5 99 99.5 99.9
18 0.040086 0.054966  0.06839  0.084704 0.111798 0.126109 0.138081 0.153722 0.163904 0.190861
22 0.04663  0.062453 0.076416 0.092499 0.120056 0.134145 0.147621  0.16443  0.174978 0.202259
26 0.04663  0.062453 0.076416 0.092499 0.120056 0.134145 0.147621  0.16443  0.174978 0.202259
30 0.04663  0.062453 0.076416 0.092499 0.120056 0.134145 0.147621 0.16443  0.174978 0.202259
34 0.04663  0.062453 0.076416 0.092499 0.120056 0.134145 0.147621  0.16443  0.174978 0.202259
Week Occupant Inhalation Exposure
# 10 30 50 70 90 95 975 99 99.5 99.9
18 0 0 0 0 0 0 0 0 0 0
22 0 0 0 0 0 0 0 0 0 0
26 0 0 0 0 0 0 0 0 0 0
30 0 0 0 0 0 0 0 0 0 0
34 0 0 0 0 0 0 0 0 0 0
Week Occupant Dermal Exposure
# 10 30 50 70 90 95 97.5 99 99.5 99.9
18 0.035719 0.049966 0.063278 0.079152 0.105596 0.119546 0.131053 0.146145 0.156494 0.180217
22 0.041915 0.056806 0.070695 0.0865 0.113426 0.126976  0.13978 0.156434 0.166567 0.193359
26 0.041915 0.056806 0.070695 0.0865 0.113426 0.126976  0.13978 0.156434 0.166567 0.193359
30 0.041915 0.056806 0.070695 0.0865 0.113426 0.126976  0.13978 0.156434 0.166567 0.193359
34 0.041915 0.056806 0.070695 0.0865 0.113426 0.126976  0.13978 0.156434 0.166567 0.193359
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Toddl er Four-Wek Period Exposures
(Summary Plot File)

Week Occupant Oral/Gl Exposure (non-dietary)
# 10 30 50 70 90 95 97.5 99 99.5 99.9
18 0.002763 0.003854 0.004917 0.006091 0.008099 0.009154 0.010066 0.011152 0.011961 0.01398
22 0.003237 0.004387 0.00544 0.006659 0.00877 0.009826 0.010753 0.011908 0.012691 0.014641
26 0.003237  0.004387 0.00544  0.006659 0.00877 0.009826 0.010753 0.011908 0.012691 0.014641
30 0.003237  0.004387 0.00544  0.006659 0.00877 0.009826 0.010753 0.011908 0.012691 0.014641
34 0.003237  0.004387 0.00544  0.006659 0.00877 0.009826 0.010753 0.011908 0.012691 0.014641
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Adult One-Year Period Exposures

Novi gen Sci ences ver. 4.04
CALENDEX Anal ysis for CHEM CAL X CSFI I 1994- 96
AGM file: C\exanples\Turf internmediate-term AGM

No dietary analysis

Exposure analysis for 52 conbined weeks: starting week 1 (of 52)

Anal ysi s Date 08-23-2000: 14: 25: 45 Exposure anmounts adjusted for body wei ght
NCEL Oral = 20 I nhal ation = 20 Dermal = 85 ng/kg bw day

Est'd nax exposure: Oral = 100 I nhal ati on = 100 Dermal = 100 ngy/ kg bw day
MC iterations = 10 MC seed= 10

Anal yst Conment s

Popul ation paraneters: Adults (18+) Al Seasons
Al Regions Sex: MF-all
Al Races

Cccupant | nhal ati on Exposure
No exposure

Cccupant Dermal Exposure

Daily Exposure Anal ysis
(mg/ kg body wei ght/day)
per Capita per User

Mean 0. 019402 0. 019402
St andard Devi ati on 0. 005112 0. 005112
Margi n of Exposure 4381 4381

Percent of Person-Days that are User-Days = 100.00%

Estimat ed percentile of user-days exceedi ng cal cul ated exposure
in ng/ kg body wt/day and correspondi ng Margin of Exposure (MOXE)

Percentile Exposur e MOE Percentile Exposur e MOE

90. 00 0. 013329 6377 10. 00 0. 026235 3240
80. 00 0. 015014 5662 5.00 0. 028735 2958
70. 00 0. 016356 5197 2.50 0. 030911 2750
60. 00 0.017614 4826 1.00 0. 033536 2535
50. 00 0.018839 4512 0.50 0. 035274 2410
40. 00 0. 020142 4220 0. 25 0. 037161 2287
30. 00 0. 021637 3928 0.10 0. 039144 2171
20. 00 0. 023496 3618

Estimated percentile of per-capita days exceedi ng cal cul ated exposure
in ng/ kg body wt/day and correspondi ng Margin of Exposure (MOE)

Percentile Exposur e MOE Percentile Exposur e MOE

90. 00 0. 013329 6377 10. 00 0. 026235 3240
80. 00 0. 015014 5662 5.00 0. 028735 2958
70. 00 0. 016356 5197 2.50 0. 030911 2750
60. 00 0.017614 4826 1.00 0. 033536 2535
50. 00 0.018839 4512 0.50 0. 035274 2410
40. 00 0. 020142 4220 0. 25 0. 037161 2287
30. 00 0. 021637 3928 0.10 0. 039144 2171
20. 00 0. 023496 3618

Qccupant Oral /G Exposure (non-dietary)
No exposure

Di etary Exposure
No exposure
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Adult One-Year Period Exposures

Total Applicator Inhalation + Dermal Exposure

Means for conbined pat hways are not reported when NOEL's are different

Percent of Person-Days that are User-Days = 100.00%

Estinmated percentile of user-days exceedi ng cal cul ated exposure
in ng/ kg body wt/day and correspondi ng Margin of Exposure (MOE)

Percentile Exposur e MOE Percentile Exposur e MOE

90. 00 n/a n/a 10. 00 n/a 18000
80. 00 n/a n/a 5. 00 n/a 16000
70. 00 n/a n/a 2.50 n/a 15000
60. 00 n/a n/a 1.00 n/a 13000
50. 00 n/a 33000 0.50 n/a 12000
40. 00 n/a 28000 0.25 n/a 12000
30. 00 n/a 24000 0.10 n/a 11000
20. 00 n/a 21000

Estinmated percentile of per-capita days exceedi ng cal cul ated exposure
in nmg/ kg body wt/day and correspondi ng Margi n of Exposure (MOE)

Percentile Exposur e MOE Percentile Exposur e MOE

90. 00 n/ a n/ a 10. 00 n/ a 18000
80. 00 n/ a n/ a 5.00 n/ a 16000
70. 00 n/a n/a 2.50 n/a 15000
60. 00 n/a n/a 1.00 n/a 13000
50. 00 n/a 33000 0.50 n/a 12000
40. 00 n/a 28000 0. 25 n/a 12000
30. 00 n/a 24000 0.10 n/a 11000
20. 00 n/a 21000
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Adult One-Year Period Exposures
Applicator |nhalation Exposure

Dai |l y Exposure Analysis
(rmg/ kg body wei ght/day)
per Capita per User

Mean 0. 000446 0. 000446
St andard Devi ati on 0. 000410 0. 000410
Mar gi n of Exposure 44796 44796

Percent of Person-Days that are User-Days = 100.00%

Estimat ed percentile of user-days exceedi ng cal cul ated exposure
in ng/ kg body wt/day and correspondi ng Margin of Exposure (MOE)

Percentile Exposur e MOE Percentile Exposur e MOE

90. 00 0. 000000 n/a 10. 00 0. 000967 20680
80. 00 0. 000000 n/a 5. 00 0. 001092 18321
70. 00 0. 000000 n/a 2.50 0.001203 16632
60. 00 0. 000000 n/a 1.00 0. 001336 14974
50. 00 0. 000527 37936 0.50 0.001428 14003
40. 00 0. 000628 31851 0.25 0. 001517 13186
30. 00 0. 000720 27782 0.10 0.001634 12239
20. 00 0. 000821 24349

Estimated percentile of per-capita days exceedi ng cal cul ated exposure
in ng/ kg body wt/day and correspondi ng Margin of Exposure (MOE)

Percentile Exposur e MOE Percentile Exposure MOE

90. 00 0. 000000 n/ a 10. 00 0. 000967 20680
80. 00 0. 000000 n/ a 5.00 0. 001092 18321
70. 00 0. 000000 n/ a 2.50 0. 001203 16632
60. 00 0. 000000 n/ a 1.00 0. 001336 14974
50. 00 0. 000527 37936 0.50 0.001428 14003
40. 00 0. 000628 31851 0. 25 0. 001517 13186
30. 00 0. 000720 27782 0.10 0.001634 12239
20. 00 0. 000821 24349
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Adult One-Year Period Exposures
Applicator Dermal Exposure

Dai |l y Exposure Analysis
(rmg/ kg body wei ght/day)
per Capita per User

Mean 0. 000213 0. 000213
St andard Devi ati on 0. 000195 0. 000195
Mar gi n of Exposure 399597 399597

Percent of Person-Days that are User-Days = 100.00%

Estimat ed percentile of user-days exceedi ng cal cul ated exposure
in ng/ kg body wt/day and correspondi ng Margin of Exposure (MOE)

Percentile Exposur e MOE Percentile Exposur e MOE

90. 00 0. 000000 n/a 10. 00 0. 000461 184566
80. 00 0. 000000 n/a 5. 00 0. 000520 163577
70. 00 0. 000000 n/a 2.50 0. 000573 148426
60. 00 0. 000000 n/a 1.00 0. 000634 133985
50. 00 0. 000252 337334 0.50 0. 000680 124924
40. 00 0. 000299 284153 0.25 0. 000724 117437
30. 00 0.000343 247847 0.10 0. 000779 109161
20. 00 0. 000392 217052

Estimated percentile of per-capita days exceedi ng cal cul ated exposure
in ng/ kg body wt/day and correspondi ng Margin of Exposure (MOE)

Percentile Exposur e MOE Percentile Exposure MOE

90. 00 0. 000000 n/ a 10. 00 0. 000461 184566
80. 00 0. 000000 n/ a 5.00 0. 000520 163577
70. 00 0. 000000 n/ a 2.50 0. 000573 148426
60. 00 0. 000000 n/ a 1.00 0. 000634 133985
50. 00 0. 000252 337334 0.50 0. 000680 124924
40. 00 0. 000299 284153 0. 25 0. 000724 117437
30. 00 0. 000343 247847 0.10 0. 000779 109161
20. 00 0. 000392 217052

Applicator Oral/ G Exposure
No exposure
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Adult One-Year Period Exposures

Total Inhalation + Dernmal Exposure (Ccc. + App.)

Means for conbined pat hways are not reported when NCEL's are different.

Percent of Person-Days that are User-Days = 100.00%

Estinmated percentile of user-days exceedi ng cal cul ated exposure
in ng/ kg body wt/day and correspondi ng Margin of Exposure (MOE)

Percentile Exposur e MOE Percentile Exposur e MOE

90. 00 n/a 5800 10. 00 n/a 2900
80. 00 n/a 5100 5. 00 n/a 2600
70. 00 n/ a 4700 2.50 n/a 2400
60. 00 n/a 4300 1.00 n/a 2200
50. 00 n/a 4000 0.50 n/a 2100
40. 00 n/a 3800 0. 25 n/a 2000
30. 00 n/a 3500 0.10 n/a 1900
20. 00 n/a 3200

Estinmated percentile of per-capita days exceedi ng cal cul ated exposure
in nmg/ kg body wt/day and correspondi ng Margi n of Exposure (MOE)

Percentile Exposur e MOE Percentile Exposur e MOE

90. 00 n/ a 5800 10. 00 n/ a 2900
80. 00 n/ a 5100 5.00 n/ a 2600
70. 00 n/ a 4700 2.50 n/ a 2400
60. 00 n/ a 4300 1.00 n/ a 2200
50. 00 n/ a 4000 0.50 n/ a 2100
40. 00 n/ a 3800 0. 25 n/ a 2000
30. 00 n/ a 3500 0.10 n/ a 1900
20. 00 n/ a 3200
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Adult One-Year Period Exposures
Total Dermal Exposure (Ccc.+ App.)

Dai |l y Exposure Analysis
(rmg/ kg body wei ght/day)
per Capita per User

Mean 0. 019615 0. 019615
St andard Devi ati on 0. 005153 0. 005153
Mar gi n of Exposure 4333 4333

Percent of Person-Days that are User-Days = 100.00%

Estimat ed percentile of user-days exceedi ng cal cul ated exposure
in ng/ kg body wt/day and correspondi ng Margin of Exposure (MOE)

Percentile Exposur e MOE Percentile Exposur e MOE

90. 00 0. 013495 6299 10. 00 0. 026516 3206
80. 00 0.015199 5592 5. 00 0. 029019 2929
70. 00 0. 016550 5136 2.50 0. 031226 2722
60. 00 0.017812 4772 1.00 0. 033866 2510
50. 00 0. 019048 4462 0.50 0. 035652 2384
40. 00 0. 020360 4175 0.25 0. 037429 2271
30. 00 0. 021871 3886 0.10 0. 039593 2147
20. 00 0. 023743 3580

Estimated percentile of per-capita days exceedi ng cal cul ated exposure
in ng/ kg body wt/day and correspondi ng Margin of Exposure (MOE)

Percentile Exposur e MOE Percentile Exposure MOE

90. 00 0. 013495 6299 10. 00 0. 026516 3206
80. 00 0. 015199 5592 5.00 0. 029019 2929
70. 00 0. 016550 5136 2.50 0. 031226 2722
60. 00 0.017812 4772 1.00 0. 033866 2510
50. 00 0. 019048 4462 0.50 0. 035652 2384
40. 00 0. 020360 4175 0. 25 0. 037429 2271
30. 00 0.021871 3886 0.10 0. 039593 2147
20. 00 0. 023743 3580
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Adult One-Year Period Exposures

Novi gen Sci ences ver. 4.04
CALENDEX Anal ysis for CHEM CAL X CSFI I 1994- 96
AGM file: C\exanples\Turf internmediate-term AGM

No dietary analysis

Exposure analysis for 52 conbined weeks: starting week 1 (of 52)

Anal ysi s Date 08-23-2000: 14: 25: 45 Exposure anmounts adjusted for body wei ght
NCEL Oral = 20 I nhal ation = 20 Dermal = 85 ng/kg bw day

Est'd nax exposure: Oral = 100 I nhal ati on = 100 Dermal = 100 ngy/ kg bw day
MC iterations = 10 MC seed= 10

Anal yst Conment s:

Popul ation paraneters: Adults (18+) Al Seasons
Al Regions Sex: MF-all
Al Races

Summary cal cul ations (per capita):

Mean 95th Percentile 99t h Percentile 99.9th Percentile
Exposure MOE Exposure MOE Exposure MOE Exposure MOE

Occupant Dermal Exposure
0. 019402 4381 0. 028735 2958 0. 033536 2535 0. 039144

Total Applicator Inhalation + Dermal Exposure
n/a n/a n/a 16000 n/a 13000 n/a

Applicator |nhalation Exposure
0. 000446 44796  0.001092 18321  0.001336 14974  0.001634

Applicator Dermal Exposure

0. 000213 399597 0. 000520 163577 0. 000634 133985 0. 000779 109161

Total Inhalation + Dernmal Exposure (Ccc. + App.)
n/a n/a n/a 2600 n/a 2200 n/a

Total Dernmal Exposure (Ccc.+ App.)
0. 019615 4333  0.029019 2929  0.033866 2510 0.039593
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Toddl er One- Year Period Exposures

Novi gen Sci ences ver. 4.04
CALENDEX Anal ysis for CHEM CAL X CSFI' | 1994- 96
AGM file: C\exanples\Turf internedi ate-term AGM

No dietary analysis

Exposure anal ysis for 52 conmbi ned weeks: starting week 1 (of 52)

Anal ysi s Date 08-23-2000: 18: 29: 04 Exposure anmounts adjusted for body wei ght
NCEL Oral = 20 I nhal ation = 20 Dermal = 85 ng/kg bw day

Est'd nax exposure: Oral = 100 I nhal ati on = 100 Dermal = 100 ngy/ kg bw day
MC iterations = 10 MC seed= 10

Anal yst Conment s:

Popul ati on paranmeters: Children 1-3 Al Seasons
Al Regions Sex: MF-all
Al Races

Total COccupant Dermal + Oral Exposure

Means for conbined pat hways are not reported when NCEL's are different.

Percent of Person-Days that are User-Days = 100.00%

Estimat ed percentile of user-days exceedi ng cal cul ated exposure
in ng/ kg body wt/day and correspondi ng Margin of Exposure (MOE)

Percentile Exposur e MOE Percentile Exposur e MOE

90. 00 n/a 3100 10. 00 n/a 1600
80. 00 n/a 2800 5. 00 n/a 1500
70. 00 n/a 2600 2.50 n/a 1400
60. 00 n/a 2400 1.00 n/a 1300
50. 00 n/a 2300 0.50 n/a 1200
40. 00 n/a 2100 0. 25 n/a 1100
30. 00 n/ a 2000 0.10 n/a 1100
20. 00 n/ a 1800

Estimated percentile of per-capita days exceedi ng cal cul ated exposure
in ng/ kg body wt/day and correspondi ng Margin of Exposure (MOXE)

Percentile Exposur e MOE Percentile Exposur e MOE

90. 00 n/ a 3100 10. 00 n/ a 1600
80. 00 n/ a 2800 5.00 n/ a 1500
70. 00 n/ a 2600 2.50 n/ a 1400
60. 00 n/ a 2400 1.00 n/ a 1300
50. 00 n/ a 2300 0.50 n/ a 1200
40. 00 n/ a 2100 0. 25 n/ a 1100
30. 00 n/ a 2000 0.10 n/ a 1100
20. 00 n/ a 1800

Qccupant | nhal ati on Exposure
No exposure
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Toddl er One- Year Period Exposures
Occupant Dermal Exposure

Dai |l y Exposure Analysis
(rmg/ kg body wei ght/day)
per Capita per User

Mean 0. 028824 0. 028824
St andard Devi ati on 0. 007627 0. 007627
Mar gi n of Exposure 2949 2949

Percent of Person-Days that are User-Days = 100.00%

Estimat ed percentile of user-days exceedi ng cal cul ated exposure
in ng/ kg body wt/day and correspondi ng Margin of Exposure (MOE)

Percentile Exposur e MOE Percentile Exposur e MOE
90. 00 0. 019872 4277 10. 00 0. 039195 2169
80. 00 0. 022251 3820 5. 00 0. 042874 1983
70. 00 0. 024133 3522 2.50 0. 045857 1854
60. 00 0. 025940 3277 1.00 0. 049774 1708
50. 00 0. 027861 3051 0.50 0. 052735 1612
40. 00 0. 029838 2849 0.25 0. 055384 1535
30. 00 0. 032108 2647 0.10 0. 059427 1430
20. 00 0. 035071 2424

Estimated percentile of per-capita days exceedi ng cal cul ated exposure
in ng/ kg body wt/day and correspondi ng Margin of Exposure (MOE)

Percentile Exposur e MOE Percentile Exposure MOE
90. 00 0.019872 4277 10. 00 0. 039195 2169
80. 00 0. 022251 3820 5.00 0. 042874 1983
70. 00 0. 024133 3522 2.50 0. 045857 1854
60. 00 0. 025940 3277 1.00 0. 049774 1708
50. 00 0. 027861 3051 0.50 0. 052735 1612
40. 00 0. 029838 2849 0. 25 0. 055384 1535
30. 00 0. 032108 2647 0.10 0. 059427 1430
20. 00 0. 035071 2424
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Toddl er One- Year Period Exposures
Occupant Oral /G Exposure (non-dietary)

Dai |l y Exposure Analysis
(rmg/ kg body wei ght/day)
per Capita per User

Mean 0. 002215 0. 002215
St andard Devi ati on 0. 000585 0. 000585
Mar gi n of Exposure 9031 9031

Percent of Person-Days that are User-Days = 100.00%

Estimat ed percentile of user-days exceedi ng cal cul ated exposure
in ng/ kg body wt/day and correspondi ng Margin of Exposure (MOE)

Percentile Exposur e MOE Percentile Exposur e MOE

90. 00 0. 001528 13088 10. 00 0. 003010 6643
80. 00 0.001719 11635 5. 00 0. 003275 6106
70. 00 0. 001865 10722 2.50 0. 003534 5659
60. 00 0. 001999 10006 1.00 0. 003813 5246
50. 00 0. 002137 9357 0.50 0. 004047 4942
40. 00 0. 002286 8749 0.25 0. 004293 4658
30. 00 0. 002467 8108 0.10 0. 004571 4376
20. 00 0. 002689 7438

Estimated percentile of per-capita days exceedi ng cal cul ated exposure
in ng/ kg body wt/day and correspondi ng Margin of Exposure (MOE)

Percentile Exposur e MOE Percentile Exposure MOE

90. 00 0. 001528 13088 10. 00 0. 003010 6643
80. 00 0.001719 11635 5.00 0. 003275 6106
70. 00 0. 001865 10722 2.50 0. 003534 5659
60. 00 0. 001999 10006 1.00 0. 003813 5246
50. 00 0. 002137 9357 0.50 0. 004047 4942
40. 00 0. 002286 8749 0. 25 0. 004293 4658
30. 00 0. 002467 8108 0.10 0. 004571 4376
20. 00 0. 002689 7438

Di etary Exposure
No exposure
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Toddl er One- Year Period Exposures

Novi gen Sci ences ver. 4.04
CALENDEX Anal ysis for CHEM CAL X CSFI I 1994- 96
AGM file: C\exanples\Turf internmediate-term AGM

No dietary analysis

Exposure analysis for 52 conbined weeks: starting week 1 (of 52)

Anal ysi s Date 08-23-2000: 18: 29: 04 Exposure anmounts adjusted for body wei ght
NCEL Oral = 20 I nhal ation = 20 Dermal = 85 ng/kg bw day

Est'd nax exposure: Oral = 100 I nhal ati on = 100 Dermal = 100 ngy/ kg bw day
MC iterations = 10 MC seed= 10

Anal yst Conment s:

Popul ation paraneters: Children 1-3 Al Seasons
Al Regions Sex: MF-all
Al Races

Summary cal cul ations (per capita):

Mean 95th Percentile 99th Percentile 99.9th Percentile
Exposure MOE Exposure MOE Exposure MOE Exposure MOE
Total COccupant Dermal + Oral Exposure
n/a n/a n/a 1500 n/a 1300 n/a 1100
Qccupant Dernmal Exposure
0. 028824 2949  0.042874 1983 0. 049774 1708 0. 059427 1430
Occupant Oral /G Exposure (non-dietary)
0. 002215 9031  0.003275 6106 0.003813 5246  0.004571 4376

Presented by Novigen Sciences, Inc. — Page 60
September 27, 2000

Copyright Novigen Sciences, Inc. 2000 Portions Copyrighted by Durango Software 2000



Toddl er One- Year Period Exposures
(PLT Plot File)

Novi gen Sci ences ver. 4.04
CALENDEX Pl ot File for CHEM CAL X CSFI | 1994-96
AGM file: C\exanples\Turf internmediate-term AGM

No dietary analysis

Exposure anal ysis for 52 conmbi ned weeks: starting week 1 (of 52)

Anal ysi s Date 08-23-2000: 18: 29: 04 Exposure anpunts adjusted for body weight
NCEL Oral = 20 I nhal ation = 20 Dermal = 85 ng/ kg bw day

Est'd max exposure: Oral = 100 I nhal ati on = 100 Dermal = 100 ng/ kg bw day
MC iterations = 10 MC seed= 10

Popul ation paraneters: Children 1-3 Al Seasons

Al Regions Sex: MF-all

Al |l Races
Total person days (weighted / unwei ghted) = 12270 1834
Total user days (weighted / unwei ghted) = 12270 1834
Bin Total s:
Col ums:
h 1 = Total Occupant Dernal + Oral Exposure
2 = Cccupant Dernmal Exposure
z 3 = Qccupant Oral /G Exposure (non-dietary)
Lower Bin Range, Upper Bin Range, 1, 2, 3,
m 0. 00066893, 0. 00067562, 0, 0, 4,
0. 00075377, 0. 00076131, 0, 0, 4,
E 0. 00076131, 0. 00076892, 0, 0, 6,
0. 00076892, 0. 00077661, 0, 0, 13,
0. 00077661, 0. 00078438, 0, 0, 6,
: 0. 00079222, 0. 00080014, 0, 0, 11,
0. 00083263, 0. 00084096, 0, 0, 8,
U' 0. 00084096, 0. 00084937, 0, 0, 8,
0. 000857886, 0. 00086644, 0, 0, 15,
o 0. 00086644, 0. 00087510, 0, 0, 5,
0. 00087510, 0. 00088385, 0, 0, 32,
0. 000892609, 0. 00090162, 0, 0, 5,
a 0. 00090162, 0. 00091064, 0, 0, 30,
0. 00091064, 0. 00091974, 0, 0, 6,
0. 00091974, 0. 00092894, 0, 0, 18,
m 0. 00092894, 0. 00093823, 0, 0, 25,
0. 00093823, 0. 00094761, 0, 0, 15,
> 0. 00094761, 0. 000957009, 0, 0, 24,
0. 00095709, 0. 00096666, 0, 0, 19,
= 0. 00096666, 0. 00097633, 0, 0, 27,
0. 00097633, 0. 00098609, 0, 0, 18,
I 0. 000986009, 0. 00099595, 0, 0, 54,
0. 00099595, 0. 00100591, 0, 0, 46,
u 0. 00100591, 0. 00101597, 0, 0, 33,
0. 00101597, 0. 00102613, 0, 0, 20,
ﬁ 0. 00102613, 0. 00103639, 0, 0, 53,
0. 00103639, 0. 00104675, 0, 0, 66,
0. 00104675, 0. 00105722, 0, 0, 18,
0. 00105722, 0. 00106779, 0, 0, 59,
0. 00106779, 0. 00107847, 0, 0, 84,
0. 00107847, 0. 00108926, 0, 0, 21,
ﬂ 0. 00108926, 0. 00110015, 0, 0, 64,
0. 00110015, 0.00111115, 0, 0, 56,
n 0.00111115, 0. 00112226, 0, 0, 84,
0. 00112226, 0. 00113348, 0, 0, 76,
Ll 0. 00113348, 0. 00114482, 0, 0, 115,
0. 00114482, 0. 00115627, 0, 0, 154,
0. 00115627, 0.00116783, 0, 0, 153,
m 0.00116783, 0.00117951, 0, 0, 98,
0.00117951, 0. 00119130, 0, 0, 144,
:. 0.00119130, 0. 00120322, 0, 0, 116,
0. 00120322, 0. 00121525, 0, 0, 177,
0. 00121525, 0. 00122740, 0 0 3086,
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Toddl er One- Year Period Exposures
(PLT Plot File)

Bin Totals:
Col ums:

1 = Total Occupant Dernal + Oral Exposure
2 = Cccupant Dermal Exposure
3 = Cccupant Oral /G Exposure (non-dietary)
Lower Bin Range, Upper Bin Range, 1, 2, 3,
0. 00122740, 0. 00123967, 0, 0, 209,
0. 00123967, 0. 00125207, 0, 0, 190,
0. 00125207, 0. 00126459, 0, 0, 289,
0. 00126459, 0. 00127724, 0, 0, 281,
0. 00127724, 0. 00129001, 0, 0, 205,
0. 00129001, 0. 00130291, 0, 0, 275,
0. 00130291, 0. 00131594, 0, 0, 271,
0. 00131594, 0. 00132910, 0, 0, 368,
0. 00132910, 0. 00134239, 0, 0, 301,
0. 00134239, 0. 00135581, 0, 0, 379,
0. 00135581, 0. 00136937, 0, 0, 293,
0. 00136937, 0. 00138307, 0, 0, 525,
h 0. 00138307, 0. 00139690, 0, 0, 496,
0. 00139690, 0. 00141086, 0, 0, 540,
z 0. 00141086, 0. 00142497, 0, 0, 585,
0. 00142497, 0.00143922, 0, 0, 515,
m 0. 00143922, 0. 00145362, 0, 0, 643,
0. 00145362, 0. 00146815, 0, 0, 564,
0. 00146815, 0. 00148283, 0, 0, 704,
0.00148283, 0. 00149766, 0, 0, 869,
0. 001497686, 0. 00151264, 0, 0, 763,
,. 0. 00151264, 0. 00152776, 0, 0, 687,
0. 00152776, 0. 00154304, 0, 0, 878,
u- 0. 00154304, 0. 00155847, 0, 0, 850,
0. 00155847, 0. 001574086, 0, 0, 985,
0. 00157406, 0. 00158980, 0, 0, 1096,
0. 00158980, 0. 00160570, 0, 0, 1142,
0. 00160570, 0. 00162175, 0, 0, 909,
a 0. 00162175, 0. 00163797, 0, 0, 990,
0. 00163797, 0. 00165435, 0, 0, 974,
0. 00165435, 0. 00167089, 0, 0, 855,
m 0. 00167089, 0. 00168760, 0, 0, 1332,
0. 00168760, 0. 00170448, 0, 0, 1182,
> 0. 00170448, 0.00172152, 0, 0, 1292,
0.00172152, 0.00173874, 0, 0, 1255,
H 0. 00173874, 0. 00175613, 0, 0, 1426,
0. 00175613, 0. 00177369, 0, 0, 1559,
: 0. 00177369, 0.00179142 0 0 1630,
0.00179142, 0. 00180934, 0, 0, 1461,
‘ ’. 0. 00180934, 0.00182743, 0, 0, 1444,
0.00182743, 0.00184571, 0, 0, 1523,
ﬁ 0.00184571, 0. 00186416, 0, 0, 1675,
0.00186416, 0. 00188280, 0, 0, 1620,
0. 00188280, 0. 00190163, 0, 0, 1687,
q 0. 00190163, 0. 00192065, 0, 0, 1612,
0. 00192065, 0. 00193986, 0, 0, 1758,
0. 00193986, 0. 00195925, 0, 0, 1925,
ﬂ 0. 00195925, 0.00197885, 0, 0, 1712,
0.00197885, 0. 00199864, 0, 0, 2054,
n 0. 00199864, 0. 00201862, 0, 0, 1735,
0. 00201862, 0. 00203881, 0, 0, 1798,
m 0. 00203881, 0. 00205920, 0, 0, 1869,
0. 00205920, 0. 00207979, 0, 0, 1693,
0. 00207979, 0. 00210059, 0, 0, 1939,
m 0. 00210059, 0. 00212159, 0, 0, 1855,
0. 00212159, 0.00214281, 0, 0, 1864,
: 0.00214281, 0.00216424, 0, 0, 1981,
0. 00216424, 0. 00218588, 0, 0, 1859,
0. 00218588, 0. 00220774, 0, 0, 2033,
0. 00220774, 0. 00222981, 0, 0, 1717,

Presented by Novigen Sciences, Inc. — Page 62
September 27, 2000

Copyright Novigen Sciences, Inc. 2000 Portions Copyrighted by Durango Software 2000



Toddl er One- Year Period Exposures
(PLT Plot File)

Bin Totals:
Col ums:

1 = Total Occupant Dernal + Oral Exposure
2 = Cccupant Dermal Exposure
3 = Cccupant Oral /G Exposure (non-dietary)
Lower Bin Range, Upper Bin Range, 1, 2, 3,
0. 00222981, 0. 00225211, 0, 0, 1572,
0. 00225211, 0. 00227463, 0, 0, 1734,
0. 00227463, 0. 00229738, 0, 0, 1785,
0. 00229738, 0. 00232035, 0, 0, 1500,
0. 00232035, 0. 00234356, 0, 0, 1555,
0. 00234356, 0. 00236699, 0, 0, 1659,
0. 00236699, 0. 00239066, 0, 0, 1589,
0. 00239066, 0. 00241457, 0, 0, 1662,
0. 00241457, 0. 00243871, 0, 0, 1637,
0. 00243871, 0. 00246310, 0, 0, 1578,
0. 00246310, 0. 00248773, 0, 0, 1427,
0. 00248773, 0. 00251261, 0, 0, 1488,
h 0. 00251261, 0. 00253774, 0, 0, 1458,
0. 00253774, 0. 00256311, 0, 0, 1532,
z 0. 00256311, 0. 00258874, 0, 0, 1351,
0. 00258874, 0. 00261463, 0, 0, 1356,
m 0. 00261463, 0. 00264078, 0, 0, 1365,
0. 00264078, 0. 00266719, 0, 0, 1427,
0. 00266719, 0. 00269386, 0, 0, 1315,
0. 00269386, 0. 00272080, 0, 0, 1320,
0. 00272080, 0. 00274800, 0, 0, 1298,
,. 0. 00274800, 0. 00277548, 0, 0, 1143,
0. 00277548, 0. 00280324, 0, 0, 1115,
u- 0. 00280324, 0.00283127, 0, 0, 1096,
0. 00283127, 0. 00285958, 0, 0, 1000,
0. 00285958, 0. 00288818, 0, 0, 1158,
0. 00288818, 0. 00291706, 0, 0, 949,
0. 002917086, 0. 00294623, 0, 0, 1043,
a 0. 00294623, 0. 00297570, 0, 0, 1023,
0. 00297570, 0. 00300545, 0, 0, 727,
0. 00300545, 0. 00303551, 0, 0, 905,
m 0. 00303551, 0. 00306586, 0, 0, 942,
0. 00306586, 0. 00309652, 0, 0, 675,
> 0. 00309652, 0. 00312749, 0, 0, 719,
0. 00312749, 0. 00315876, 0, 0, 722,
H 0. 00315876, 0. 00319035, 0, 0, 7086,
0. 00319035, 0. 00322225, 0, 0, 626,
: 0. 00322225, 0. 00325447, 0 0 617,
0. 00325447, 0. 00328702, 0, 0, 587,
‘ ’. 0. 00328702, 0. 00331989, 0, 0, 609,
0. 00331989, 0. 00335309, 0, 0, 474,
ﬁ 0. 00335309, 0. 00338662, 0, 0, 331,
0. 00338662, 0. 00342048, 0, 0, 338,
0. 00342048, 0. 00345469, 0, 0, 347,
q 0. 00345469, 0. 00348924, 0, 0, 281,
0. 00348924, 0. 00352413, 0, 0, 405,
0. 00352413, 0. 00355937, 0, 0, 251,
ﬂ 0. 00355937, 0. 00359496, 0, 0, 296,
0. 00359496, 0. 00363091, 0, 0, 228,
n 0. 00363091, 0. 00366722, 0, 0, 271,
0. 00366722, 0. 00370390, 0, 0, 232,
m 0. 00370390, 0. 00374093, 0, 0, 161,
0. 00374093, 0. 00377834, 0, 0, 318,
0. 00377834, 0. 00381613, 0, 0, 168,
m 0. 00381613, 0. 00385429, 0, 0, 62,
0. 00385429, 0. 00389283, 0, 0, 114,
: 0. 00389283, 0. 00393176, 0, 0, 98,
0. 00393176, 0. 00397108, 0, 0, 184,
0. 00397108, 0. 00401079, 0, 0, 97,
0. 00401079, 0. 00405090, 0 0 48,
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Toddl er One- Year Period Exposures
(PLT Plot File)

Bin Totals:
Col ums:

1 = Total Occupant Dernal + Oral Exposure
2 = Cccupant Dermal Exposure
3 = Cccupant Oral /G Exposure (non-dietary)
Lower Bin Range, Upper Bin Range, 1, 2, 3,
0. 00405090, 0. 00409140, 0, 0, 75,
0. 00409140, 0. 00413232, 0, 0, 59,
0. 00413232, 0. 00417364, 0, 0, 60,
0. 00417364, 0. 00421538, 0, 0, 40,
0. 00421538, 0. 00425753, 0, 0, 37,
0. 00425753, 0. 00430011, 0, 0, 37,
0. 00430011, 0. 00434311, 0, 0, 20,
0. 00434311, 0. 00438654, 0, 0, 16,
0. 00438654, 0. 00443040, 0, 0, 11,
0. 00443040, 0. 00447471, 0, 0, 45,
0. 00447471, 0. 00451946, 0, 0, 27,
0. 00451946, 0. 00456465, 0, 0, 55,
h 0. 00456465, 0. 00461030, 0, 0, 33,
0. 00461030, 0. 00465640, 0, 0, 8,
z 0. 00465640, 0. 00470296, 0, 0, 5,
0. 00470296, 0. 00474999, 0, 0, 6,
m 0. 00474999, 0. 00479749, 0, 0, 5,
0. 00479749, 0. 00484547, 0, 0, 7,
0. 00489392, 0. 00494286, 0, 0, 18,
0. 00494286, 0. 00499229, 0, 0, 4,
0. 00504221, 0. 00509264, 0, 0, 14,
,. 0. 00514356, 0. 00519500, 0, 0, 8,
0. 00519500, 0. 00524695, 0, 0, 12,
u- 0. 00621398, 0. 00627612, 0, 0, 7,
0. 00880275, 0. 00889077, 0, 8, 0,
0. 00906948, 0. 00916017, 0, 4, 0,
0. 00916017, 0. 00925178, 0, 4, 0,
0. 00962743, 0. 00972371, 8, 0, 0,
n 0. 00972371, 0. 00982095, 0, 15, 0,
0. 009919186, 0. 01001835, 0, 4, 0,
0. 01001835, 0.01011853, 4, 8, 0,
m 0.01011853, 0. 01021972, 4, 0, 0,
0.01032191, 0. 01042513, 0, 8, 0,
> 0. 01042513, 0. 01052938, 4, 21, 0,
0. 01063468, 0.01074102, 0, 8, 0,
H 0. 01084843, 0. 01095692, 4, 11, 0,
0. 01095692, 0. 01106649, 0, 21, 0,
: 0. 01106649 0.01117715. 8 12, 0,
0.01117715, 0.01128892, 11, 9, 0,
‘ ’. 0.01128892, 0.01140181, 8, 6, 0,
0.01140181, 0. 01151583, 21, 17, 0,
ﬁ 0. 01151583, 0. 01163099, 0, 10, 0,
0. 01163099, 0.01174730, 8, 0, 0,
0.01174730, 0.01186477, 15, 0, 0,
q 0.01186477, 0.01198342, 0, 4, 0,
0.01198342, 0. 01210325, 11, 5, 0,
0. 01210325, 0.01222429, 11, 29, 0,
ﬂ 0. 01222429, 0. 01234653, 17, 10, 0,
0. 01234653, 0. 01246999, 22, 11, 0,
n 0. 01246999, 0. 01259470, 0, 31, 0,
0. 01259470, 0. 01272064, 0, 22, 0,
m 0.01272064, 0.01284785, 4, 23, 0,
0.01284785, 0.01297633, 0, 5, 0,
0.01297633, 0. 013106009, 21, 26, 0,
m 0. 01310609, 0.01323715, 0, 18, 0,
0. 01323715, 0. 01336952, 18, 26, 0,
: 0. 01336952, 0. 01350322, 21, 74, 0,
0. 01350322, 0. 01363825, 8, 27, 0,
0. 01363825, 0. 01377463, 17, 16, 0,
0.01377463, 0.01391238, 28, 36, 0,
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Toddl er One- Year Period Exposures
(PLT Plot File)

Bin Totals:
Col ums:

1 = Total Occupant Dernal + Oral Exposure
2 = Cccupant Dermal Exposure
3 = Cccupant Oral /G Exposure (non-dietary)
Lower Bin Range, Upper Bin Range, 1, 2, 3,
0.01391238, 0. 01405150, 25, 80, 0,
0. 01405150, 0.01419202, 38, 34, 0,
0. 01419202, 0. 01433394, 4, 77, 0,
0. 01433394, 0. 01447728, 5, 114, 0,
0.01447728, 0. 01462205, 39, 110, 0,
0. 01462205, 0.01476827, 4, 48, 0,
0. 01476827, 0. 01491595, 40, 65, 0,
0. 01491595, 0. 01506511, 39, 145, 0,
0.01506511, 0. 01521576, 48, 134, 0,
0.01521576, 0.01536792, 29, 123, 0,
0. 01536792, 0. 01552160, 70, 140, 0,
0. 01552160, 0. 01567682, 113, 188, 0,
h 0.01567682, 0. 01583358, 46, 144, 0,
0. 01583358, 0.01599192, 117, 144, 0,
z 0.01599192, 0.01615184, 77, 138, 0,
0.01615184, 0. 01631336, 109, 170, 0,
m 0. 01631336, 0. 01647649, 161, 240, 0,
0. 01647649, 0.01664126, 139, 230, 0,
0. 01664126, 0. 01680767, 80, 240, 0,
0. 01680767, 0. 01697575, 130, 193, 0,
0. 01697575, 0. 01714550, 180, 189, 0,
,. 0. 01714550, 0.01731696, 178, 340, 0,
0.01731696, 0.01749013, 140, 342, 0,
u- 0.01749013, 0. 01766503, 130, 367, 0,
0. 01766503, 0.01784168, 280, 541, 0,
0.01784168, 0. 01802010, 199, 419, 0,
0. 01802010, 0. 01820030, 211, 646, 0,
0. 01820030, 0. 01838230, 217, 470, 0,
n 0. 01838230, 0. 01856612, 223, 623, 0,
0.01856612, 0.01875179, 209, 616, 0,
0.01875179, 0. 01893930, 261, 697, 0,
m 0. 01893930, 0. 01912870, 334, 748, 0,
0.01912870, 0.01931998, 479, 685, 0,
> 0.01931998, 0.01951318, 497, 609, 0,
0.01951318, 0.01970831, 560, 985, 0,
H 0. 01970831, 0. 01990540, 554, 849, 0,
0. 01990540, 0. 02010445, 564, 899, 0,
: 0. 02010445, 0. 02030550, 714, 880, 0,
0. 02030550, 0. 02050855, 628, 875, 0,
‘ ’. 0. 02050855, 0. 02071364, 586, 1077, 0,
0. 02071364, 0. 02092077, 651, 1055, 0,
ﬁ 0. 02092077, 0.02112998, 835, 1108, 0,
0.02112998, 0.02134128, 789, 1197, 0,
0.02134128, 0. 02155469, 975, 1070, 0,
q 0. 02155469, 0.02177024, 959, 1180, 0,
0.02177024, 0.02198794, 832, 1219, 0,
0.02198794, 0. 02220782, 1049, 1286, 0,
q 0. 02220782, 0. 02242990, 1069, 1443, 0,
0. 02242990, 0. 02265420, 915, 1405, 0,
n 0. 02265420, 0. 02288074, 1248, 1463, 0,
0. 02288074, 0. 02310955, 1137, 1274, 0,
m 0. 02310955, 0. 02334064, 1194, 1496, 0,
0. 02334064, 0. 02357405, 1144, 1659, 0,
0. 02357405, 0. 02380979, 1290, 1681, 0,
m 0. 02380979, 0. 02404789, 1431, 1602, 0,
0. 02404789, 0. 02428837, 1495, 1496, 0,
: 0. 02428837, 0. 02453125, 1384, 1584, 0,
0. 02453125, 0. 02477658, 1361, 1642, 0,
0. 02477656, 0. 02502433, 1477, 1578, 0,
0. 02502433, 0. 02527457, 1571, 1622, 0
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Toddl er One- Year Period Exposures
(PLT Plot File)

Bin Totals:
Col ums:

1 = Total Occupant Dernal + Oral Exposure
2 = Cccupant Dermal Exposure
3 = Cccupant Oral /G Exposure (non-dietary)
Lower Bin Range, Upper Bin Range, 1, 2, 3,
0. 02527457, 0. 02552732, 1774, 1824, 0,
0. 02552732, 0. 02578259, 1559, 1920, 0,
0. 02578259, 0. 02604042, 1674, 1858, 0,
0. 02604042, 0. 02630082, 1637, 1499, 0,
0. 02630082, 0. 02656383, 1429, 1706, 0,
0. 02656383, 0. 02682947, 1653, 1705, 0,
0.02682947, 0. 02709776, 1868, 1777, 0,
0. 02709776, 0.02736874, 1785, 1878, 0,
0. 02736874, 0. 02764243, 1857, 1730, 0,
0. 02764243, 0.02791885, 1842, 1581, 0,
0.02791885, 0. 02819804, 1796, 1833, 0,
0. 02819804, 0. 02848002, 1586, 1801, 0,
h 0. 02848002, 0. 02876482, 1730, 1784, 0,
0. 02876482, 0. 02905247, 1929, 1693, 0,
z 0. 02905247, 0. 02934299, 1736, 1774, 0,
0. 02934299, 0. 02963642, 1778, 1944, 0,
m 0. 02963642, 0. 02993279, 1814, 1628, 0,
0. 02993279, 0. 03023212, 1826, 1775, 0,
0. 03023212, 0. 03053444, 1890, 1728, 0,
0. 03053444, 0. 03083978, 1650, 1812, 0,
0. 03083978, 0.03114818, 1855, 1580, 0,
,. 0.03114818, 0. 03145966, 1824, 1674, 0,
0. 03145966, 0. 03177426, 1866, 1654, 0,
u- 0.03177426, 0. 03209200, 1632, 1448, 0,
0. 03209200, 0. 03241292, 1674, 1591, 0,
0. 03241292, 0. 03273705, 1918, 1299, 0,
0. 03273705, 0. 03306442, 1808, 1500, 0,
0. 03306442, 0. 03339506, 1675, 1282, 0,
n 0. 03339506, 0. 03372901, 1488, 1428, 0,
0. 03372901, 0. 03406630, 1559, 1503, 0,
0. 03406630, 0. 03440697, 1702, 1478, 0,
m 0. 03440697, 0. 03475104, 1585, 1295, 0,
0. 03475104, 0. 03509855, 1423, 1058, 0,
> 0. 03509855, 0. 03544953, 1427, 1337, 0,
0. 03544953, 0. 03580403, 1554, 1267, 0,
= 0. 03580403, 0. 03616207, 1358, 1310, 0,
0. 03616207, 0. 03652369, 1440, 1135, 0,
: 0. 03652369, 0. 03688893, 1259, 1044, 0,
0. 03688893, 0. 03725782, 1289, 1146, 0,
i I. 0. 03725782, 0. 03763039, 1297, 999, 0,
0. 03763039, 0. 03800670, 1414, 1035, 0,
ﬁ 0. 03800670, 0. 03838677, 1287, 10186, 0,
0. 03838677, 0. 03877063, 1224, 966, 0,
0. 03877063, 0.03915834, 1175, 849, 0,
q 0. 03915834, 0. 03954992, 1361, 878, 0,
0. 03954992, 0. 03994542, 1093, 917, 0,
0. 03994542, 0. 04034488, 1083, 700, 0,
ﬂ 0. 04034488, 0. 04074832, 946, 632, 0,
0. 04074832, 0.04115581, 1052, 718, 0,
n 0. 04115581, 0. 04156737, 861, 595, 0,
0. 04156737, 0. 04198304, 1061, 696, 0,
m 0. 04198304, 0. 04240287, 739, 515, 0,
0. 04240287, 0. 04282690, 787, 495, 0,
0. 04282690, 0. 04325517, 799, 658, 0,
m 0. 04325517, 0. 04368772, 772, 518, 0,
0. 04368772, 0. 04412460, 672, 359, 0,
: 0. 04412460, 0. 04456584, 667, 302, 0,
0. 04456584, 0. 04501150, 613, 528, 0,
0. 04501150, 0. 04546162, 594, 391, 0,
0. 04546162, 0. 04591623, 616, 441, 0
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Toddl er One- Year Period Exposures
(PLT Plot File)

Bin Totals:
Col ums:

1 = Total Occupant Dernal + Oral Exposure
2 = Cccupant Dermal Exposure
3 = Cccupant Oral /G Exposure (non-dietary)
Lower Bin Range, Upper Bin Range, 1, 2, 3,
0. 04591623, 0. 04637539, 588, 312, 0,
0. 04637539, 0. 04683915, 396, 299, 0,
0. 04683915, 0. 04730754, 351, 219, 0,
0. 04730754, 0. 04778061, 387, 246, 0,
0. 04778061, 0. 04825842, 459, 229, 0,
0. 04825842, 0. 04874101, 544, 117, 0,
0. 04874101, 0. 04922841, 314, 183, 0,
0. 04922841, 0. 04972070, 335, 158, 0,
0. 04972070, 0. 05021791, 225, 186, 0,
0. 05021791, 0. 05072008, 233, 97, 0,
0. 05072008, 0. 05122729, 288, 131, 0,
0. 05122729, 0. 05173956, 196, 76, 0,
h 0. 05173956, 0. 05225695, 124, 85, 0,
0. 05225695, 0. 05277953, 155, 64, 0,
z 0. 05277953, 0. 05330732, 162, 85, 0,
0. 05330732, 0. 05384039, 189, 73, 0,
m 0. 05384039, 0. 05437880, 117, 53, 0,
0. 05437880, 0. 05492258, 51, 39, 0,
0. 05492258, 0. 05547181, 92, 61, 0,
0. 05547181, 0. 05602653, 72, 33, 0,
0. 05602653, 0. 05658679, 75, 39, 0,
,. 0. 05658679, 0. 05715266, 80, 21, 0,
0. 05715266, 0. 05772419, 51, 34, 0,
u- 0. 05772419, 0. 05830143, 15, 23, 0,
0. 05830143, 0. 05888445, 69, 16, 0,
0. 05888445, 0. 05947329, 53, 9, 0,
0. 05947329, 0. 06006802, 44, 35, 0,
0. 06006802, 0. 06066870, 43, 0, 0,
a 0. 06066870, 0. 06127539, 19, 11, 0,
0. 06127539, 0.06188814, 24, 7, 0,
0.06188814, 0. 06250703, 18, 7, 0,
m 0. 06250703, 0. 06313209, 16, 0, 0,
0. 06313209, 0. 06376342, 16, 12, 0,
> 0. 06376342, 0. 06440105, 14, 0, 0,
0. 06440105, 0. 06504506, 9, 7, 0,
H 0. 06504506, 0. 06569551, 2, 0, 0,
0. 06569551, 0. 06635246, 14, 10, 0,
: 0. 06635246, 0. 06701599, 5 5 0,
0. 06768615, 0. 06836301, 7, 7, 0,
i I. 0. 06904664, 0. 06973711, 7, 0, 0,
0. 06973711, 0. 07043448, 6, 14, 0,
E 0. 07043448, 0.07113882, 9, 0, 0,
0. 07256871, 0. 07329440, 7, 0, 0,
0. 07402734, 0. 07476762, 9, 0, 0,
q 0. 07476762, 0. 07551529, 5, 7, 0,
0. 08096262, 0. 08177225, 7, 0, 0,
ﬂ Exceeds max bin 0, 0, 0,
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Appendix C

Validation of Monte Carlo Technique Used in Calendex™
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Data:

Parameters Used in QA Analyses

Scenario
A B C D E F G
Dermal (Adultsand Toddlers)
Application Rate (mg/day)* AR 30 30 Uniform 30 -- -- Uniform 15
15-120 -120
Fraction of ai available on pet (%) F 20 20 20 20 -- -- 20
Fraction of residue transferred to skin (%) T 10 10 10 Lognormal; mean -- -- Lognormal;
=0.1andstd=0.1 mean =0.1 and std
=01
Body weight (kg) BW - CSFII CSFII CSFII - - CSFII
Incidental I ngestion (Toddlersonly)
Application Rate (mg/day)* AR 30 30 Uniform 30 30 30 Uniform 15
15-120 -120
Fraction of ai available on pet (%) F 20 20 20 20 20 20 20
Surface area on pet (cm?) SApet 6000 6000 6000 6000 6000 6000 6000
Surface area of fingers (cm?/event) SA 20 20 20 20 20 20 20
Frequency of hand-to-mouth activity (event/hr) FQ 20 20 20 20 20 20 20
Exposure time (hr/day) ET 2 2 2 2 Cumulative 2 Cumulative
Distribution? Distribution
Saliva extraction (%) SE 50 50 50 50 50 Triangular Triangular (25,
(25, 50, 75) 50, 75)
Body weight (kg) BW - CSFII CSFII CSFII CSFII CSFII CSFII

1 For the 7 day exposure period, the residue (application rate) was assumed to dissipate 10% each day
2 The cumulative distribution is from the Exposure Factors Handbook for the amount of time spent in animal care per day




Results:;

Day O
Scenario A
Distributions: none

Oral NOEL = 5 mg/kg/day; Dermal NOEL = 15 mg/kg/day

m Adults Toddlers Toddlers
Dermal Exposure (mg/day) Dermal Exposure (mg/day) Ora Exposure (mg/day)
E Excel Calendex Excel Calendex Excel Calendex
0.6 0.6 0.6 0.6 0.4 0.4
-] .
U' 3 Day 0
i Scenario B
o g Distributions: BW (CSFI1)
|
a § v Adults Toddlers Toddlers Toddlers
3 g Dermal Exposure (mg/kg/day) Dermal Exposure (mg/kg/day) Oral Exposure (mg/kg/day) Derma + Oral MOE
@ = CB Calendex CB Calendex CB Calendex CB | Calendex
m 3 % 99.9 | 0.014634 | 0.014622 99.9 | 0.075000 | 0.085592 99.9 | 0.050000 | 0.056919 99.9 58 58
> S P 99 | 0.013333 | 0.013308 99 | 0.075000 | 0.075018 99 0.050000 | 0.049888 99 67 66
° 'é: g 95 0.011765 | 0.011698 95 | 0.060000 | 0.060069 95 0.040000 | 0.039946 95 83 83
H %_ ﬁ 90 0.010909 | 0.010916 90 | 0.060000 | 0.059755 90 0.040000 | 0.039737 90 83 83
3 Lo 50 0.008108 | 0.008159 50 | 0.042857 | 0.042725 50 0.028571 | 0.028696 50 117 110
: g’ E g Oral NOEL =5 mglkg/day; Dermal NOEL = 15 mg/kg/day
o 88
i 3
m g f Day 0
a § Scenario C
q &D’ ® Distributions: AR (uniform 15-120), BW (CSFl1)
c o
2 Adults Toddlers Toddlers Toddlers
¢ §3 Dermal Exposure (mg/kg/day) Dermal Exposure (mg/kg/day) Ora Exposure (mg/kg/day) Derma + Ora MOE
g CB Calendex CB Calendex CB Calendex CB | Calendex
n % 99.9 | 0.051035 | 0.05122 99.9 | 0.283563 | 0.283342 99.9 | 0.189042 | 0.187551 99.9 18 19
§ 99 0.043655 | 0.043364 99 | 0.228859 | 0.232118 99 0.152573 | 0.154423 99 22 23
m 95 | 0.035654 | 0.036011 95 | 0.194024 | 0.194875 95 0.129349 | 0.130037 95 26 28
90 | 0.031782 | 0.032039 90 | 0.171057 | 0.171765 90 0.114038 | 0.114533 90 29 31
m 50 | 0.017931 | 0.017913 50 | 0.095456 | 0.096905 50 0.063637 | 0.064697 50 52 51




Day 0
Scenario D
Distributions: T (lognormal; mean = 0.1 and std =0.1), BW (CSFI1)

z Adults Toddlers Toddlers Toddlers
m Derma Exposure (mg/kg/day) Derma Exposure (mg/kg/day) Oral Exposure (mg/kg/day) Dermal + Oral MOE
CB Calendex CB Calendex CB Calendex CB |Calendex
E 99.9 |0.087454| 0.081913 99.910.420211| 0.435296 99.9 |0.057143| 0.056903 99.9 27 27
: 99 ]0.041674| 0.042563 99 |0.225475| 0.229766 99 |0.050000| 0.049885 99 46 44
o 95 ]0.023333| 0.02379 95 |0.125248| 0.127558 95 |0.040000| 0.039946 95 65 65
u- = 90 |0.017696| 0.017442 90 |0.093135| 0.09351 90 |0.040000| 0.039735 90 78 76
% 50 |0.005776| 0.005767 50 |0.030836| 0.031119 50 0.028571| 0.028696 50 122 120
o g Oral NOEL =5 mg/kg/day; Dermal NOEL = 15 mg/kg/day
(al: .
g g Day 0
m 3 g Scenario E
> § g Distributions: ET (cumulative time spent in animal care from EFH), BW (CSFII)
s £8
- %é Adults Toddlers Toddlers Toddlers
7 9 @ Dermal Exposure (mg/kg/day) Dermal Exposure (mg/kg/day) Oral Exposure (mg/kg/day) Dermal + Ora MOE
: s Ng CB Calendex CB Calendex CB Calendex CB |Calendex
[ 8§ 99.9 - -- 99.9 | 0.085714 | 0.085445 99.9 | 0.050880| 0.052162 99.9 65 64
u é 8 3 99 - - 99 |0.075000| 0.074872 99 | 0.043021| 0.04287 99 79 78
u g | 95 - - 95 |0.060000| 0.059959 95 | 0.034730] 0.03485 95 94 93
g g 0 - - 90 |0.060000| 0.059645 90 | 0.029652| 0.029955 90 108 100
q o = 50 - - 50 [0.042857| 0.043076 50 | 0.014264] 0.014426 50 | 174 | 170
§ Oral NOEL = 5 mg/kg/day; Dermal NOEL = 15 mg/kg/day
(-4 ¢
o
TT] ¢
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Day O
Scenario F

Distributions: SE (triangular 25, 50, 75), BW (CSFII)

Adults Toddlers Toddlers Toddlers
Dermal Exposure (mg/kg/day) Dermal Exposure (mg/kg/day) Oral Exposure (mg/kg/day) Derma + Oral MOE
CB Calendex CB Calendex CB Calendex CB | Caendex
99.9 - -- 99.9 | 0.085714 | 0.085568 99.9 | 0.068971 | 0.066296 99.9 53 54
99 -- - 99 | 0.075000 | 0.075014 99 0.054537 | 0.055049 99 66 65
95 -- - 95 | 0.060000 | 0.060069 95 0.047032 | 0.046775 95 75 75
90 -- - 90 | 0.060000 | 0.059752 920 0.042316 | 0.042365 90 82 81
50 -- -- 50 | 0.042857 | 0.042725 50 0.028963 | 0.028915 50 115 110
Oral NOEL =5 mg/kg/day; Dermal NOEL = 15 mg/kg/day
Day O
Scenario G
Distributions: AR, T, ET, SE, BW
Adults Toddlers Toddlers Toddlers
Dermal Exposure (mg/kg/day) Dermal Exposure (mg/kg/day) Oral Exposure (mg/kg/day) Derma + Oral MOE
CB Calendex CB Calendex CB Calendex CB Calendex
99.9 0.303676| 0.22274 99.9 | 1.464395| 1.236918 99.9 0.188295| 0.194215 99.9 10 10
99 0.121379| 0.111391 99 0.570984| 0.596789 99 0.140361| 0.141773 99 18 19
95 0.063955| 0.05865 95 0.308506| 0.31566 95 0.097953| 0.09873 95 28 30
90 0.044615| 0.04146 90 0.223320| 0.223158 920 0.078548| 0.078296 90 36 37
50 0.011724| 0.011694 50 0.062396| 0.062861 50 0.026373| 0.025925 50 94 89
Oral NOEL =5 mg/kg/day; Dermal NOEL = 15 mg/kg/day
Week 1
Scenario A
Distributions: none
Adults Toddlers Toddlers
Dermal Exposure (mg/day) Dermal Exposure (mg/day) Oral Exposure (mg/day)
Excel Calendex Excel Calendex Excel Calendex
0.447174 0.447143 0.447174 0.447143 0.298116 0.298095




Week 1
Scenario B
Distributions: BW (CSFI1)

000z @:emijos obueinq Ag paiybLiAdoD suoiiod

z Adults Toddlers Toddlers Toddlers
m Dermal Exposure (mg/kg/day) Dermal Exposure (mg/kg/day) Oral Exposure (mg/kg/day) Dermal + Oral MOE
CB Calendex CB Calendex CB Calendex CB | Cdendex
E 99.9 | 0.010907 | 0.010955 99.9 | 0.055897 | 0.063507 99.9 | 0.037265 | 0.042655 99.9 78 78
99 0.009937 | 0.009874 99 | 0.055897 | 0.05565 99 0.037265 | 0.037008 99 89 89
: 95 0.008768 | 0.008765 95 | 0.044717 | 0.045012 95 0.029812 | 0.029933 95 112 110
9 90 0.008130 | 0.008098 90 | 0.044717 | 0.044777 90 0.029812 | 0.029777 90 112 110
u. g 50 0.006043 | 0.006114 50 | 0.031941 | 0.032017 50 0.021294 | 0.021291 50 157 150
S Oral NOEL =5 mg/kg/day; Dermal NOEL = 15 mg/kg/day
O
«Q
n a Week 1
) Y Scenario C
5 8 Distributions: AR (uniform 15-120), BW (CSFI1)
3 o
m i g Adults Toddlers Toddlers Toddlers
> S -§’ Z Dermal Exposure (mg/kg/day) Dermal Exposure (mg/kg/day) Oral Exposure (mg/kg/day) Dermal + Oral MOE
%’ é CB Caendex CB Caendex CB Caendex CB Caendex
H g 3 99.9 0.029214| 0.029515 99.9 | 0.163679| 0.162282 99.9 0.109119| 0.108159 99.9 30 32
: N g 99 0.025062| 0.025062 99 0.133835| 0.134247 99 0.089223| 0.089411 99 37 39
Ny 95 0.021302| 0.021277 95 0.113693| 0.114389 95 0.075795| 0.076216 95 44 45
u §ﬂi 90 0.019416| 0.01938 90 0.104418| 0.104424 90 0.069612| 0.069572 90 48 49
3 50 0.013625| 0.013575 50 0.072629| 0.072896 50 0.048419| 0.048648 50 69 68
m | Oral NOEL = 5 mg/kg/day; Dermal NOEL = 15 mg/kg/day
L~ 1 ¢
>
Ll
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Week 1
Scenario D
Distributions: T (lognormal; mean = 0.1 and std =0.1), BW (CSFl1)

Adults Toddlers Toddlers
Dermal Exposure (mg/kg/day) Dermal Exposure (mg/kg/day) Oral Exposure (mg/kg/day)

CB Calendex CB Calendex CB Calendex
99.9 0.022521| 0.022869 99.9 | 0.123739| 0.123375 99.9 | 0.042588 | 0.042669
99 0.016739| 0.015698 99 0.085465| 0.084683 99 0.037265 | 0.037014
95 0.011333| 0.011501 95 0.061467| 0.061863 95 0.029812 | 0.029933
90 | 0.009749| 0.009805 90 | 0.052556| 0.052678 90 ]0.029812| 0.029776
50 | 0.005696| 0.00567 50 | 0.030146| 0.030522 50 ]0.021294 | 0.021292

Oral NOEL =5 mg/kg/day; Dermal NOEL = 15 mg/kg/day

Week 1
Scenario E
Distributions: ET (cumulative time spent in animal care from EFH), BW (CSFII)

Adults Toddlers Toddlers
Dermal Exposure (mg/kg/day) Dermal Exposure (mg/kg/day) Oral Exposure (mg/kg/day)
CB Calendex CB Calendex CB Calendex
99.9 - -- 99.9 | 0.063882| 0.064028 99.9 0.026242| 0.027337
99 -- -- 99 0.049686| 0.055549 99 0.021752| 0.022332
95 -- -- 95 0.044717| 0.04493 95 0.018595| 0.018533
90 - -- 920 0.044717| 0.0446%94 90 0.016700| 0.016695
50 - 50 0.031941| 0.031959 50 0.011113] 0.011139

Oral NOEL = 5 mgk

g/day; Dermal NOEL = 15 mg/kg/day

Toddlers
Derma + Ora MOE
CB Caendex
99.9 60 67
99 85 85

95 103 100

90 112 110

50 155 150

Toddlers

Derma + Ora MOE

CB Caendex

99.9 107 100

99 133 120

95 151 150

90 163 160

50 228 220




Week 1
Scenario F
Distributions: SE (triangular 25, 50, 75), BW (CSFII)

000z @:emijos obueinq Ag paiybLiAdoD suoiiod

z Adults Toddlers Toddlers Toddlers
m Dermal Exposure (mg/kg/day) Dermal Exposure (mg/kg/day) Oral Exposure (mg/kg/day) Dermal + Oral MOE
CB Calendex CB Calendex CB Calendex CB | Calendex
E 99.9 -- -- 99.9 | 0.063882| 0.063528 99.9 0.042378| 0.043636 99.9 79 78
99 - -- 99 0.049686| 0.055659 99 0.035996| 0.036335 99 94 92
: 95 - -- 95 0.044717| 0.045012 95 0.031714| 0.0316 95 107 100
9 920 - -- 90 0.044717| 0.044776 90 0.029625| 0.02953 90 114 110
u. g 50 -- -- 50 0.031941| 0.032017 50 0.021521| 0.021548 50 155 150
S Oral NOEL =5 mg/kg/day; Dermal NOEL = 15 mg/kg/day
O
n a Week 1
& 3 Scenario G
2 g Distributions: AR, T, ET, SE, BW
3 8
m i g Adults Toddlers Toddlers Toddlers
> S -§’ Z Dermal Exposure (mg/kg/day) Dermal Exposure (mg/kg/day) Oral Exposure (mg/kg/day) Dermal + Oral MOE
H %’é CB Caendex CB Caendex CB Caendex CB Calendex
gg 99.9 | 0.072292| 0.059538 99.9 | 0.353411| 0.317005 99.9 | 0.071491| 0.073122 99.9 30 34
: Ng 99 0.039707| 0.038818 99 | 0.193414| 0.209771 99 0.058152| 0.057485 99 44 46
8§ 95 | 0.027693| 0.027531 95 | 0.145204| 0.147864 95 0.045128| 0.045721 95 58 58
u 3 5 90 | 0.023115| 0.023055 90 | 0.124186| 0.123837 90 0.039972| 0.040192 90 66 66
m T 50 | 0.012414| 0.012456 50 | 0.066546| 0.067161 50 0.024034| 0.02454 50 104 100
§ Ora NOEL =5 mg/kg/day; Dermal NOEL = 15 mg/kg/day
<<
ol
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